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Community Relations Coordinator
U.s5. EpA { 6H-MC)

1445 Ross Avenue

Dallas, Texas 75202-2733

Re: Comments of Mass Merchandisers, Inc.

Plan of Action for the Arkwood, Inc.
Arkansas

on EPA's Proposed
Site, Omaha,

Dear Ms. Greeney:

Mass Merchandisers, Inec. submits these comments on EPA'sg
Proposed Plan of Action for the Arkwood site and on the
Administrative Record. As set forth more fully below and in the
supporting documents, MMI vehemently opposes EpPA's proposal for
on-site incineration of all affected materials at the Arkwood
site. Total on-site incineration of all affected materials is
not warranted by site conditlons, is not cost efle

ccive when
compared to other remedial alternatives, and is not acceptable to
residents of the local community. The Faasibility study Report
states that consolidating and capping the affected soils, coupled

with off-site incineration of the more heavily contaminated
materials, (i.a., Alternative D in

comply with ARARS and provide overa
and the environment.

s0ils, which wa respactiully submit would be in error,
uding incineration--must be

' increase homogenaity
of the materialas to be treated, and enhance cost effactiveness.
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The conditions at the Arkwood site are fully evaluated in
the Remedial Investigation Repcrt, which was approved by EPA.
This investigation identified no significant adverse environ-
ment2l impact from conditions related to the Arkwood site. In
addition, an Endangerment Assessment examined the potential for
adverse human health effects based npor various hypothetical
exposure scenarios. So long as minimal restrictions are placed
on use of the Arkwood site for residential use, all of the
hypothetical exposure sScenarios resulted in an estimated risk
prior to remediation that is well within the range ordinarily
accepted by the Ag.ncy after remediation is complete. EPA
approved this Endangerment Assessmernt, but later recalculated the
estimates of risk to human health using newly adopted Toxicity
Equivalency Factors (TEF) for dioxin and furans and ugsing methods
different from those approved in the Endangerment Assessment.
£pA then used this recalculated risk as support for its decision
to recommend total on-site incineration of all affected
materials.

MMI cannot understand the Agency's unilateral decision to
recalculate the risk assessment figures based upon the new TEF
values and changed methodology without notice or meaningful
opportunity for comment by MMI. If MMI had received notice and
opportunity to comment, the company could have explored the
factual basis and scientific reasoning relied upon by the Agency
to develop the new risk values. As matters now stand, however,
there is no factual basis in the Administrative Record to support
the newly calculated risks. Nor is there any explanation of the
scientific reasoning upon which the revised TEF valuas are based.
Moreover, if MMI had received notice and an opportunity to
comment on the Agency's decision to use the new TEF valuas and
changed methodologies, the company could have addressed othar g
newly emerging scientific and regulatory information related to "
the risk assessment calculations. For example, newly emerging )
scientific information indicates that, even if the new TEF values 7]
are accepted, counterbalancing adjustments should be made to [~
reflect more current understanding of the limited uptake and b
bioavailability of dioxins. EPA's unilateral decision to o=
recalculate the risk estimate using new TEF values and changed
methodolegy, but without using the comparakle new information
regarding uptake and bicavallability, is critical because the
resuiting racalculations erroneously overastimate risk factors i
for the Arkwood site.

MMI retained an indaependent consultant, Mclaren/Hart, to
analyze the guantitative impact of the more current scientific
information regarding uptake and biocavailablility of dioxin, and
te review both the Endangerment Assessmert and the EPA recalcu-
lation of risk. McLaren/Hart's analysis assumed, without change,
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the Agency's new TEF values for the octachlorodibenzo-p-dioxin,
but the analysis also incorporated reasonable adjustments to
reflect the more current understanding of the limited uptake and
bicavailability of dioxins. This aralysis, which is included in
the attached discussion, arrives at new risk estimates that are
two orders of magnitude lower than the estimates reached in the
original Endangerment Assessment. Finally, EPA disregarded site
specific conditions when proposing the dioxin cleanup levels of
20 ppb (as 2,3,7,8 aquivalents).

EPA's failure to give notice and an opportunity to comment
ot its decision to recalculate the Arkwood risk estimates based
upon the new TEF values is compounded by the new TEF's not having
undergone formal adoption through Agency rulewaking or any
comparable legal process. In the absence of any such process,
the new TEF values are not entitled to any greater weight or
deference than any other scientific theory or estimate. It is
MMI's understanding, however, that EPA has adopted a policy of
applying the new TEF valuaes without exception in order to promote
the goal of interagency and international uvniformity. While the
goal of uniformity may have general merit, it should not be
applied in a manner that deprives affected parties of any
opportunity to comment upon the gpecific application in question.

The principal potential and perceived risk from the Arkwood
site-~-to the degree there is any risk at all--arises from the
potential for future contamination of domestic wells immediately
downgradient from the site. Although none of the wells sampled
during the Remedial Investigation showad contamination related to
the Arkwood site, the potential and perceived risk for axposure
through Zuture use of walter from domestic wells will be slimi-
nated by the extension of the Omaha public water system to all
affected residences. As raflected in the attached materials,
extension of the municipal water lines is already underway.

Thus, none of the remedial alternatives can be justified by risks
related to the potential for future contamination of domastic
wells.

Remedial Alternative D in the Feasibility Study proposed
off-site incineration of the more heavily affected materials at
the site and consolidation and capping of the lesser affected

2008655
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R

soils. This alternative would achieve the permanent destruction,
through off-site incineration, of approximately 40% of the con-
taminants at the site. The balance of the contaminants strongly
adhere to the soils. Consolidating and capping these materials
would effectively eliminate the potential for further exposure by
precluding direct physical contact and reducing infiltration to
negligible levels. ZEPA rejected this alternative on the theory
that the capped material could be subject to catastrophic failure
in the event a sinkhole formad in the area. The only support for
this notion of catastrophic sinkhole failure is an intaernal
Agency memorandum prepared well after the Pemedial Investigation
and Feasibility Study reports were completed and approved by EPA.
MMI asked the independent consultant that had prepared the RI/FS
reports, ERM-Southwest, to review the memorandum and Zomment on
the Agency concerns. ERM's comments are set forth in the
attached materials. ERM concludes, in aasenca, that EPA's
concerns are not consistent with the accumulated knowledge we
have regarding the gaology of the Arkwood site and vicinity.
Moreover, ERM conclulaes that the Agency concerns regarding
catastrophic ancapsulation remedy failure due to sinkhole
davalopment could be addressad by appropriaste design and
menitoring techniques.

The Arkwood Feasibility Study included a Treatability Study
which established that most of the contuminants reside in the
finer fraction of soll particles, and trat dramatic reductions in
volume of contaminated materials can be achieved by siave and
wash techniques which separate the contaminated fines from the
essentially uncontaminated rock fragments in the native soil.

The Treatability Study also established that the fines could be
biologically treated to concentrations at or below the PCP action
levals proposed for the Arkwood site. EPA's Proposaed Plan,
however, rajected sieve and wash plua Liological treatment,
apparently on the ground that biological treatment would not
destroy the trace levaels of dioxin found in some of the waste.
¥MI believes that the Agency's reasoning in this regard is
incorrect. BEven if one ignores the dioxins, EPA's Proposed Plan
recognizes that bioremediation "destroys most of tha contamina-
tion found onsite[.)" (Proposad Plan of Action, p. 6.)

Effective treatment of the dioxin could also be achieved by
including stabilization as an element of this remedy for the
fine-grained material after the Liocloglcal treatment step. It is
well established that stabilization is an effective treatment
technology for dioxin. Indeed, the combination of bioremediation
followed by stabilization was recently selected by EPA as the
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preferred remedy in the Texarkana Wood Preserving Company
Proposed Plan of Action. MMI respectfully submits that there is
no basis in the record for rejecting at the Arkwood site the same
remedial technigues~-proven to be effective in a site-specific
treatabilitv study-~which were approved by the Agency for

comparable contaminants at the Texarkana Wood Preserving Company
site.

The surficial residuum st the Arkwood site is primarily a
red cherty clay. Visual observation of this site indicates that
a majority of this material, by volume, consists of chert rocks.
Composite sampling during the Treatability Study confirmed that
approximately 70% of this material is greater than 12 mesh (0.055

inches) in size. This coarse material was almost entirely chert
rock.

As noted above, the Treatability Study also established that
a majority of the contaminants at the Arkwood site reside in the
fine~grained material. Application of sieve and wash techniques
separated these contaminated fines from the chert rocks. Samples
analyzed during the Treatability Study indicated that use of
sieve and wash techniques reduced the concentrations of PCP in
the coarsgse materials below the proposed action levels, and
reduced the concentration of carcinogenic PNA's balow any
reasonable cleanup level.

The results of the Treatability Study clearly indicate that
sieve and wash is a cost-effective means of rveducing the volume
of contaminants to be dealt with. The sieve and wash process
produces a relativaly homogenous fine material, which is much
nore susceptible to effective treatment at reduced cost and
raduced time for completion,

Based upon the results of the Treatability Study, MMI
submits that sieve and wash must be included as a pre-treatment

step before any treatment ramedy that might be selected at the
Arkwood site,

EPA'8 preference for on-site incineration represants a
dramatic daparture from the position expressed by the Agency at a
public hearing in Omaha on February 12, 1990. tThe Regional
Projec*. Manager for the site stated that the possibility of on-
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site incineration of any material was "very small, very small."
(Transcript of February 12, 1990 Public Hearing, p. 71.}

EPA's change of position apparently arises out of two new
considerations: the recent revision in the Toxicity Equivalency
Factors for dioxins and the recent concern about catastrophic
encapsulation remedy failure due to sinkhole development. For
the reasons explained elsewhere in these comments, MMI beliaves
that neither of these new concerns has technical merit or factual
basis as related to the Arkwood site. Assuming, however, that
the Agency persists in its recently developed concerns, MMI
gubmits that sieve and wash followed by in situ vitrification is
a remedial alternative which would fully satisfy the Agency's
concerns. This alternative would also equal or excesed the
technical objectives of total on-site incineration at far less
cost and with far greater likelihood of community acceptance.

MMI recognizes that in situ vitrification was dismissed from
further consideration during the early stages of the Feasibility
Study due to concerns that the taechnelogy was not then commer-
cially practicable. Since that time, however, significant
advances have been made in practical applications of the tech-
nology, and in commercial availakility of a vendor capable of
actual remedy implementation. Based on current knowledge, in
situ vitrification of the fine-grained materials coupled with the
sieve and wash techniques described in the Feasibility Study,
represents a viable remedial option for the Arkwood site. For

precadent, we rafer you to the recent Record of Decision at the
Crab Orchard National Wildlife Site.

To the extent that EPA feels it may lack information
sufficient to select soil washing/in situ vitrification as a
remedy alternative, MMI requests that the Agency defer final
remedy selection and allow MMI to conduct a Focused Feasibility
Study of a remedy based upon sieve and wash technologies plus in
situ vitrification. Such a Focused FPeasibility Study could
include treatability studies with bench scale demonstration of

the feasibility of treating materials from the Arkwood site by in
situ vitrification technology.

MMI recognizes that EPA does not ordinarily revisit com-
pleted feasibility studies on the basis of subsequent develop-
ments in treatumwant technolegies. MMI submits that further study
is warrantad in this case due to the unexpected concern about
dioxin and catastropic sinkhole development expressed after
completion and approval of the Remedial Investigation and
Feasibility Study reports. Thera are no imminent hazards or
other site conditions that would warrant or require immediate
action. Moreover, MMI has cooperated fully with EPA throughout
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the process of site investi

long pattern of cooperation by MMI deserves reciprocation by the
Agency, and it should mitj

CONCLUSION
As set forth in the m

ore detailed supporting documents which
follow, MMI opposes EPA'S proposal for total ohn-site incineration
of all affected materials

. at the Arkwood site. MMI believes that
Aiternative D is the most appropriate remedy for the site. The

If, however, the Agency remains convinced on thesge points, MMI
requasts the opportunity to cona

s Guct a Focused Feasibility study
on a remedy option based upon gi

; eve and wash plus in situ vitri-
fication. MMI believes that sue

h a remedy would be far superior
to total on-site incineratjon, If the Agency denies MMI's
request to conduct a Focused FPeagibility Study, the company

Dell ; alternative--including even on-site
inclneration-~should be praeceded by application of the demon-
strated sieve and wash technology.

Respectfully submitted,

MITCHELL, WILLIAMS, SELIG & TUCKER

Allan Gates

Counsel for Mass Merchandisers, Inc.
AG:igs

cc: Arkansas Dapartment of Pollution
Control and Ecology
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COUNSEL
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OF COUNKEL
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DELIVERY

on EPA's Proposed

Plan of Action for the Arkwood, Inc. Site, Omaha,

Arkansas

Dear Ms. CGreeney:

MMI's comments on the EPA Pro
Arkwood site notes that there have
the Administrative Record. MMI
should be corrected by additiorn o.
Adninistrative Record.
should be includad in the Administr
MMI's comments:

posed Plan of Action far the
been certain omissions from
"as asked that these omissions
“he materials to the final
Also, atvained you will find items which
ative Record ag supplements to

= A videotape of the Febi .a. 12, 1990 EPA Public Meeting in

Omaha, Arkansas.
as an appendix to the main comment

- A November 15, 198§¢ EDPg

A trar.ccoipt of this meeting is included
submitted by MMI.

memnerandum from kordall Brown to

Larry Wright regarding the disposal of wood treating wastes

from the Arkwood sitg.

- A letter dated July 24, 1990, from kaveoy o L

Frank conner, and a Copy of Li. Marbison's car

Dr. Harbison's letter was submniited

should have baan included in th

B.i'cson ta
vicvlve vitvae.
Y3 a pariies of Prink
Connar's statement at the July 26, 193G, Pui)ic Heat.ng and |
reoora of thicy meating., |

If you have any guastions regaeding thesa S e -Lts te

MMI's comments, plaase do not hesitate to ~eil =a.
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Very truly yours,

MITCHELL, WILLIAMS, SELIG & TUCKER

, (oo, A

Allan Gates

AG:gs
Enclosures

cc: Arkansas Department of
Pollution Control & Ecology
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Nov 5 iy

Mg MORANOUM

SuBJECT:‘ Clsposal of Woed Treatiag Hdstes fream the

A mdﬂ nc., Superfund Site
FROM: ,“{ ac{ { rown, Chief - .

‘ RCRA Enforcement Sranch (4M<C) -

T0: Larry Wright, Acting Chief
Suparfund Enforcament Branch [6HH)

This memarandun {4 {n response to youi request far assfitaace in
detarmining whether the wastes At the Arkwood sfty are “dioxin® wastes
which would require 4ix nines destruction if {ncinerated,

1n a letter dated March &, 1386, fromiJohn Skinagr (Qffice of Salid Waste)
to Watzer Talarek (Anerican Wood Preserves Instituta), an intecprataticn
af the applticability of the dioxin rula to wastas generated At woode
treating facil{tias stated that mast vastes from these operatiens would
A¢t be considered to be “dioxin® wastes unlesy such wastes met the specifi
Tistings of #021, FO27, or FO28 (see §ttichment), ‘

'a conversaticns between Ruth [Zraelf{!and Jerry Truitt of my staff {t
dposdrs that the waste metarials at the Arkwoed site would aot be
considered o be "dioxin™ westas. 1If you have any questicns, plesse
cantict Jerey Truite of my statf, '

AT% achment
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Raymond D. Harbisan, M.S., Ph.D.
Professor and Dirsctor
Center for Environmaental Toxicology
University of Florida
Gainesville, Florida

Horme Address: 6519 Newherry Read, #109
Gainesvilte, Flonga 32605

Date ana Place of 8irth: January 1, 1943, Penu, lllincis

EDUCATION
Drake University, Des Moines, lowa - 1961 1o 1965, B.S.

University of lowa, lowa City, lowa - 1965 (6 1967, M.S. (Pharmacology) -

Thesis: Induced hyperbilirubinemia and a quantitative method . .aalysis of
diazotized bilirubin.

;’:
Ph.D. (Pharmacology/Taxicology) - Dissertation: Studies on the mechanism of 5
teratogenic action and neonatal pharmacology of diphenyirydantoin.

SUMMARY OF EXPERIENCE

1989-Present

Director, Centar for Environmental Toxicology, University of Flonda.
19839-Present

Siaff, £ Vincent Infirmary Medicai Center, Little Rock, Arkansas.
1589 - Presant

National Institute of Drug Abuse, Pharmarology § Study Review Group
1988-Present

Protessor, Department of Pharmacology and Therapeutics, School of Medicina,
University of Flonda.

1988-Prasent o _
i;rofessor. Depanment ot Physiological Sciences, Health Science Centar, University of
lorida.

1987-Presant

Clinical Professor, Departmaent of Praventive Medicina, Medical Coltege of Wisconsin,
Milwaukee, Wisconsin.

1986-Prasent | . B
National institute of Environmental Health Sciencas Study Review Group

1984-1985 , _

Chairman, National Institute of Qccupational Safety and Heaith Study Raeview Group



thunter
008669


~+982-1986

Ecitonal Board, Fundamental and Applied Toxicology

198C-Present
Society of Toxicology Liaisan with Teratology Society

1980-1988

Professor, Department of Pharmacology and Director, Interdisciptinary Toxicology
Gracuate Program, University of Arkansas for Madical Sciences.

188C-1984 ,

Mat.cnal Institute of Occupaticnal Safety and Health Study Review Committee
1973-Present

Editenat Board, Teratogenicity, Mutagenicity, Carcinogenicity

1977-1980

Director, Toxic Substance Control Laboratory and Associate Professor, Depanmaent ¢t "
Pnarmacalogy and Biochem:stry, Schoot of Medicine, Vanderbilt University, Nashviiie,

Tennessee.

1977-1980

Professional Affairs Committee - Amencan Sociely for Pharmacology and Expenmentar
Therapeutics

1977-1980

Nauonal Institute on Drug Abuse - Review of DAWN (Drug Abuse Warning Network)
1977-1979 Y|
Graduate Education Committee. Vanderbilt University

1977-1978 _ _

National Research Councit Commitiee to Review Scientific Program of Naticna! Center

for Toxicological Research

1976-1980 B
Editonal Boa:d, Environmental Heaith Sciences )

1976-1977

National Academy of Science, Advisory Center for Toxicology - Revision of Toxicity
Testing Procadures for Consumer Protection Agency

1975-1976 ‘ ‘

Technical Committes of the Society of Toxicology, Chairman

1975-1976 _

National lastitute on Orug Abuse Center Raview Cotmmittee

1974-Frasent N
Editonal Board, International Journal of Addictive Diseases

1974-1979
Vanderbiit Mectical Canter, Animal Care Committee
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..1974-1978

Consultant, U.S. Congrassional Committee on Safsty Assessmant of Chemical
Additives and Drugs

1974-1975

Standing Policy Committes on Biomedical Scisnces, Yanderbilt Schoot of Medicine;
National Institute on Drug Abuse, Clinical Behavioral Review Committee

1974-1975 |
Ce-Chairman, Technical Committee of the Society of Toxicology

1672-1976

Assistant Professor of Pharmacaology ang Biuchemistry, Vanderbilt University Scras: of
Mecicine

1671-1875

National Institutes of Mental Heaith-Narcotic Addiction and Drnug Abuse Review
Commuttee, Biomedical-Pharmacology-Toxicology

1971-1972
Assistant Professor, Deparntment of Pharmacology, Tulane Medical Schoat

1971-1972

Diractor of Teratology Section, Laboratory of Environmental Heaith, Depantment ¢!
Meaicing, School of Medicine, Tulane University

1963-1970
Instrnuctor of Pharmacology, Tulane Madical School

1965-1939 i

USPHS Trainee, University of lowa, Depanment of Pharmacology, College of
Medicine, lowa City, lowa

PROFESSIONAL SOCIETIES

Rno Chi Honorary Pharmacy Society

Sigma Xi (Promotion of Research in Sciencs)
Amencan Assocation for the Advancement of Science
Teratology Society

Saciaty of Toxicology

American Sociaty for Pharmacology and Experimental Therapeutics
New York Academy of Science

Saociaty for Risk Analysis E
AWARDS <
1978 _ _

Saciety of Toxicology Achievement Award
CERTIFICATION

1982
Certified in General Toxicolugy
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- INDUSTRIAL EXPERIENCE
Occidental Qif - Workar gafaty in oil shale production
Shell Development Corporation - Pesticide usg and safety

Petrolite Corporation - Health assessment of waste incineration methods

Monsanto Corporation - Chemical mutagenesis and the workplace, anvirgnnie 5!
assessment of PCB poilution

Amancan Academy of Industrial Medicing - Women in the workplace

Tennessee Occupational Safety Health Administration

ne - Industrial toxicology
training course

Society Organic Chemical Manufacturing Association - Charmical carcinogenesis
Sanitary Corporation of America - Worker safsty at industrial residue landfill sites

Ethyl Carporation - Chemical-induced mutagenesis and teratogenesis in tha
workplace

State of Kentucky Bureau of Naturai Resources - Toxicology training course for
solid waste management personnel

U.S. Environmental Protection Agency - Chemistry and toxicology of hazardous
materials training course for spill management parsonnel

Ecology and Environment, Inc, - Health and safety program advisor

Texaco - Toxicology consultant

Hooker Chemical Company - Evaluation of health effects at Love Canal
Chemical Manufacturers Association - Technical review of health effects of PCBs

Americar: Petroleum Institute - Comments to EPA concerning Resource
Conservation Recovery Act

IBM Comoration - Reproductive hazard assessment

U.S. Gnvironmental Protection Agency - Rebuttable presumption review of
pesticides (FIFRA)

Unitad States Department of Agriculturs - Reviaw of aerial pesticide applications

State of Georgia Department of Environmental Protection - Toxicology training
course for emargency enviranmental incident management

State of North Carolina Environmental Resource Management Division -

Toxicology training course for environmental Management and public heaith
personnai
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" Exxon - Review of taratogenic hazard of benzene expasura

U.S. Departmant of Justice - Evaluation of environmental and public heaith
problems assaciated with Price Landfill, Atlantic City, New Jersey

U.8. Department of Justice - Evaluation of snvivonmental andg public health

problems associaied with Bridgeport Oil and Rental contamination of the
Delawara River, Bridgeport, New Jersey

U.S. Environmental Pratection Agency - Evaluation of the enviranmental impact of
dredging of the Hudson River for PC8s, New York '

U.S. Environmental Protection Agency - Evaiuation of environmental and public
health problems associated with LiPan Landgfill in New Jersey

Velsicol Chemical Corparation - Evaluation of health problems assaciated with
Hardeman County Landfill

U.S. Environmental Protection Agency - Review of environmentai and public
healith information associated with Denny Farm Site, Verona, Missoun E

U.S. Environmental Protection Agency - Review of enviranmental and public
health information associated with Rose Park Landfill, Salt Lake City, Utah

U.S. Environmental Protaction Agency - Evaiuation of environmental and public
heaith problems associated with Taylor Road Landfill, Tampa, Florida

Dow Chemical Company - Evaluation of health problems associated with a
degraasing operation in Tyler, Texas

United States Environmental Protection Agency - Training course director for
Toxicology and Risk Assessmaent far eight southeastem states. (Alabama, Florida,
Georgia, Kentucky, Mississippi, North Carolina, South Carolina, Tennessae

Monsanto Chemical Company - Evaluation of adverse nealth etfecis associated
with PCB contamination of feed grain in Michigan &

American Bar Association - Short course concarning the rols of expert testimony
in gnvironmantai fitigations. :
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Effect ¢f Environmental Toxicants
on Perinatal Davelopmant

EMect of Marijuana on Perinatal
Development

Schleider Foundatien
Deveiopmentai Toxicology

Clinical PharmaCOIOQY .
Toxicology Center

Environmental Toxicology Center

Synthesis and Study of New
Chelating Agents

Life Insurance Research Fund

National Conterence an Control of
Hazardous Materials Spills

Wampole Laboratorigs - Development
of @ Prenatal Diagnostic Aid lor
Neurotube Defects

Introduction to Hazardous Materials
Incidence Responses and
Environmental Hazards
Evaluation

Environmental Toxicant Effects on
Perinatal Davelopment

Stucy of the Re

productive Toxicity
of Selecte

d Chamicals

Studies of Chemical-Induced Toxicity
and Stress

Studies of Isomer Specific PCB-
Induced Toxicity

*  Department of Environmeant
School Piscataway, New Jg

¢h of Dimes

'GRANT SUPPORT

ES00782

DAQO141

GM15431

ES00267
ES01018

EPA

EPA

£502824
NF
ES05216

*Cooperative
Agreement

£S - National Instdute of Environmental Health Sciancas
DA - N “onal Instilute on Drug Abusa

GM - Naional Instituts of General Medical Sciences
EPA - United States Environm

amal Protection Agency
NF - National Foundation Mar

1870-1982

1271-1974

1970-1G72

1975-1381

1972-1981
1975-1981

1870-1981
1977-1978

1579-1981

1980-1981

1981 1986

1985-1987

1988-1993

1532-1991

al and Com runity Medicing UMDN, - Robert Wood Johnson Medical
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TEACHING EXPERIENCE

Meadical Toxicology
Developmental Pharmacology
Drug Metabolism

Tox:cology

Mec:cal Toxicelogy
Advanced Toxicology
Oncology

Medical Toxicology

Mechamsm of Chemical-induced
Toxicity
Continuing Education:

National Hazardous Materials
Training Course

Hazardous Waste Management

Toxic Substance Control

Environmantal Protection Agency,
Region IV, Health and Safety
Training School

Industrial Toxicology

Forensic Medicine

Vanderbilt Medical Center
Second Year Madical Pharmacology

Vandarhiit Medical Center
Second Year Madical Pharmacology

Two Hour Graduate Leve! Course
Vandert ® Medical Center

Two Hour Graduate Level Course
Vanderbilt Medicai Center

Sacond Year Medical Pharmacola

_ 9
Univarsity of Arkansas for Medical gciences

Two Hour Graduate Level Course

University of Arkansas for Medical Sciences

Two Hour Graduate Levs! Course

University of Arkansas for Medical Sciences

Second Year Medical Pharmacoiogy

Univaersity of Flarida, Schaool of Madicine

Two Hour Graduats Leve! Course

University of Florida, School of Madicine

Eight Hours (Toxicology)
Four Hours (Toxicology)

Eight Hours (Toxicology)

Six Hours (Toxicology)

Five Haurs (Carcinogenesis, Mutagenesis,
Taratogenesis)

Threa Hour (Toxicology)
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GRADUATE TRAINING - PREDOCTORAL

Bemarac sdantilla-Plata, Ph.D.

ichael Stevens, Ph.D.

Richarg W. Freeman, Ph.D.

Michael E. Fant, M.D., Ph.D

Adeline Smith, Ph.D.

James Jernigan, Ph.D.

Christopher Teaf, Ph.D.

Felix Adatsi, Ph.D.

M. Ann Clevenger, Ph.D.

Glenn C. Millner, Ph.D.

Henry F. Simmans, M.D.. Ph.D.

Maty Alice Smith

Hudson K. Batas

008676

Year Dagree
Confarrad

1972

1973

1980

1980

1982

1983

1985

1986

1887

1987

1988

1989

1589

Prasant Address

University of Antioqua
Depantment of Toxicclogy
Medetliin, Columbia

Monsanto Chemical Company
Toxicology Depantment
St. Louis, Missouri

TERRA, Inc.
Tallahassee, Fiotida

Dapartmant of Pediatrics
Southwast Medica!l Schoo!
Dallas, Texas

National Institute of Health
Div. of Molecular Toxicology
8Bethesda, Mary'and

U.S. Army Biomedical Research
Command

Dugway, Utah

Florida State University

Institute of Science and Pubiic Affairs
Tallahassee, Flonda

Department of Natural Resources
Surtace Water Quality Div.

State of Michigan

Lansing, Michigan

EF
Washington, D.C.

Teira, Inc.
Littie Rock, Atkansas

Division of Clinical Toxicology

Univarsity of Arkansas for Medical Sc¢i.
Little Rock, Arkansas

Schaol of Madicine ¢,
Emory University
Atlanta, Georgig

Research Triangle Institute
Research Triangie Park, NC
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GRADUATE TRAINING . POSTDOCTORAL

Michael Evans, Ph.D.

Chandrahar Dwivedi, Ph.D.

Ricnard P. Koshak;i, Ph.D.

James S. MacDonald

Daniel Goadnian, Ph.D.

Robent C. James, Ph.D.

Peter Walls, Pharm.D.

Shahata El-Sewady, Ph.D.

Syed F. All, Ph.D.

Years of
Study

1973-1976

1973-1976

1973-1976

1875-1977

1978-1960

1979-1981

1979-1981

1982-1983

1982-1983

10

Present Address

Univesity of Hllinoig
Dept. of Phamacalogy
Chicago, lllinois

Meharry Medicai College
Dept. of Pediatrics
Nashville, Tennessee

Tennessee Neurophysiciatrc
Institute
Nashville, Tennessee

Merck Institute for
herapsutic Research
Waest Point, Pennsylivaniz

Univ. of Arkansas Med. Sci.
Div. o] Interdis. Toxicology
Little Rock, Arkansas

Univ. of Fle--

Ctr. for Environ. Toxicology
Gainesville, Florida

University of Teronto
College ot Phamacy
Toronto, Ontario, Canaga

University of Alexandria
Medical Research Institute
Alexandria, Egypt

Univ. of Arkansas Med. Sci.
Dept. o Biochemistry
Little Rock, Arkansas
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~  PUBUCATIONS

Boerth and J.L, Spratt, Quantita;; 7o determination of frgg
n by diazo Coupiing and 3 lzquid-extraction and column-
nique. Bicchem. J, 104:46¢-47¢, 1667.

Harbison. R.D. and 4. Spratt, Novobiocin-induced hyperbilirubinemia and its
redu;:ticn Dy phenobarbiia Pretreatment. Toxicol. Appt, Pharmacol. 11:257-263,
1967,

Harbison, R.D. and J.L. Spratt. Oisappearance of plasma bilirubin fractions in the
rat after phenobarbita, Arch. int, Pharmacodyn. 172(1).32-38, 1968.

Harvison, R.0. and B.A. Becker. Barbituratg mortality in hypothyroid ang
hyperthyroid rats. J. Pharm. Sci. 58(2):183485. 1969,

Hartison, R.D., C.n. Klassen and B A Becker. Hemocynamics of the isolateq

perfused liver of hypothyroid ang hyperthyraid rats. Proc. Sec. Exper. Bioi. Med.
132:96-99, 1989,

Harbison, R.D. ang B.A. Becker. Relation of dosage and timg of administration of
diphenylhycantoin and its teratogenic effect in mica. Teratofogy 2:305-311, 1969,

Eling, TE., R.D. Harbison, B.A. Backer and .. Fouts, Diphenythydantoin effect
og neo;atal and aétuu rat hepatic drug metabolism. J. Pharmacol, xptl. Therap.
171:12 <137, 1870.

Eling, TE., R.D. Harbison, B.A. Becker and 4.1, Fouts. Kinetic changes in
microsoma drug metabolism with age ang diphenylhydamoin treatment. Eurep.
J. Fharmacat, 11:101-108, 1970,

Harbison, R.D. and B.A. Becker. Effect of phenobarbital and SKF 525.4
pratreatment on diphenylhydantain teratogenicity in mica. . Pharmacaol. Exptl.
Therap. 171 1283-288, 1970,

Harbison, A.0. and B.A. Becker. Effect of Phanobarbital or Sk 525-A

pretreatment on diphenylh;dantoin deposition in Pregnant micg. Toxical. Appl.
Pharmcol. 20:573- 81, 1971,

Harbison, R.D. ang B. Mantilia-Plata, Prenatat toxicity, maternay distribution ang
placental transfer of tetrahydrocannabingi, J. Pharmaco, Exptl, Therap.
180(2):44&453, 1972.

Harbison, R.D. and B.A. Becker. Diphenylhydantoin teratogenicity in rats.
Toxicol. Appl. Pharmacol. 22:193-200, 1972

Wilson, B.J. and R.D. Harbison. Rubratoxins, . Am, Veterinary Med. Assoc.
183(11):1274-1278, 1973,

Koshakiji, R.P_, g.y. Wilson and R.D. Harbison. Effect of fubratoxin 8 on prenatal
growth and development in mice. Res. Comm. Chem. Patho|. Pharmacol.
5:584-593, 1973,
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16.

17.

18.

19.

20.

21.

22.

23.

24.
25,

26.

27.

18. Koshakji, RP., J. Colg and R, Harbison, Infiye

parathion toxicity ang Plasma and brain chafi nco ot injebciion "ﬁ'”"’e on
nd brain ¢ Qlinesteragg inhibition. 6s.
Chem. Pathot. harmacol. 6(2):677-687, 1973, Comm.

Mantilla-Plata g and R.D. Harigon. Effect of phenoba

pretreatment, sex, fiver injury and vahial A9 totian drbital and SKF 525.
Toxicol. Appi. Pharmacol. 27:123-130, 1974, y inal toxicity

Jones, MM. ang R.p. Harbison. Phthalytetrathi

7 Oacstic acig (PTTA). A ngw
Chelating agent. Res. Comm. Chem. Pathol. Ph

armacol. 7:390~398. 1974,

Stevens, MW, ang R.0). Harbison. Placental trangter of diphen thydantoin:
Effects of specigs, gestation age, and royte of admunistration. 'I):aratmogy
8:317-326, 1974,

Dwivedi, C., R.D. Harbison, B. Ali and S. Parmar. Synthesis of substituted
anifino-[a-methoxy-d-(4-ary£thnosemlcarbazidecamonylmethy!eneoxyl)]
banzyiidenes: Correlation hetween anticonvulsant activity and Monoaming
Oxidasa inhibitery and antihemolytic Properties, J, Pharmacayt. Sai.
63(7):1124-1128, 1974,

Parmar, S.S.8.8 Pandgy. C. Dwivedi ang R.D. Harbigon, Amiconvulsant activity
' 8 Inhibitory propertiasg ot 1,3.5-trisubstituteq py
J. Pharmaceut. Sej. 63(7):1152.1 155, 1974,

Koshakiji, R.P., B.V, Rama Sastry ang R.D. Harbison. Studies on the levels angd
nature of cholinesterase in human 3

nd mouse placenta. Rgs, Comm. Chem.
Path. Pharmacol, 9(2):687-692, 1974,

Harbison, R.D. ang B.V. Rama Sastry, A functional Cholinergic System in hymgn
placenta. In: Basiz and Therapeutic'Aspacts of Pannatal Pharmacotogy, p.L
Morsalli, et al., 8¢s., Raven Pross, New York, 1975,

Aii, B., 8.8. Parmar, ¢, Dwivedi and R.p. Harbison

nicotinamide adeninedinucleotide-dependent oxidaiiona b
carbamides Resg, Comm. Chem. Pathot, Pharmacol,

Gupta, AK., C. Dwivadi, T.X. Gupta, S.S. Parmar and R.p, Harbison. Synthegis of
2-(N-aryfcarboxamida)-s-substituted 8thaxyindoles and thgir '

J18¢ i Monoaming oxigase
inhibitary and anticonvylsant dctivities, . harmaceut, Sei. 64(6):‘.001~i005,
1875.

12
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leratogenic and mutagenic considerations. Addictive Diseases: A Ingayof abuse,

Journal. Vol lI(1):45-59, 1975.

Harbison, R.D. Parathion-induced toxicity and phenop

n lnteman‘onal

arbitai-induced protection

against parathion duning prenatal development. Toxicol. Appl. Pharmeol.
32(3).482-493, 1975,

Mantilla-Plata
induced chan

Harbison, R.D. Comparative toxicity of some selected
adult rats. Toxicol, Appl. Pharmacol. 32(2):443-455, 1|

Mantilla-Piata, B. and R.D. Harbison. Influence of alteration

8., G.L. Clewe and R.D. Harbison. A 9-tetrahydrocannabincle

ges in prenatal growth ang development of micg, Toxicol. Appl,
Pharmacol. 33 5g PP

:333-340, 197
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975.

of THC metaboligm

on THC-induced teratogenasis, In: the Pharmacology of manjuana, Raven
Press, pp. 733-742, 1975.
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properties of a polymer which selectively binds mercy (). J. Inorg. Nuclear
Chem. 37:2409-2410, 1975, v 9

Mantilla-Plata, B. and R.D. Harbison. Alteration of delta9-tetrahydrocannabinol
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York, 197

Harvison, R.D., C. Dwivedi and M.A. Evans. A proposed mechanigm for
t%rf;gthylphosphate-induced stenity. Toxicol. App.. Pharmacaol. 35:481-490,
i .

Sastry, B.v,, J. Olubadewe, R.D. Harbison and 0.E. Schmigt. Human placental
cholinergic systems: Occurrenca, distribution ang vanation with g_estahonal age
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431, 1976,
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Enterohec?atic chelating agents. é Ganeral principles and examplas. . Inorg.

Nuclear

hem. 38:613-616, 1978,
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choline acCetyltransferase and acetylcholine and other quaternary ammoniyrmn
compounds in mammalian Spermatozoa. Biochem, Pharmacol, 25:1617-1622,

1978.

Evans, MA.,
deita®-tetrahyd

f

R.D. Hardison, D.J. Brown and R.C. Fomey. Stimulant actions of

acannabino! in mice. Psychophamxacotogy 50:245-250, 197¢.
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11028 Anderson Drive, Suite 100
Littls Rock, Arkansag 72212
(501)2210485

R SR

July 24, 1930

Mr. Frank Conner

President and Chief Operating Officer
Mass Merchandisers, Inc.

Post Office Box 780

Harrison, Arkansas 72601

Dear Mr. Conner:

As you requested, I have begun an analysis of EPA's assessment of public
health risks associated with the Arkwood site. I have also reviewed the dioxin
sample results relied upon by EPA in support of its recent announcement that it
proposes on-siie incineration as a part of the remedial action for the site. It is my
opinion that there is no significant risk to human health from the levels of dioxin

reported in the sample results that I have reviewed. This is true for several
reasons.

First, the most toxic form of dioxin -- the 2,3,7,8 isomer of tetrachlorodibenzo-
para-dioxin or TCDD--was not detected in any of the sample results that I have

seen. This is not particularly surprising since TCDD is rarely found in wood-
treating chemicals.

Second, the type of dioxin detected in the samples relied upon by EPA —
particularly the hepta-, hexa-, and octa- dioxing — are hundreds to thousands of
times less toxic thap the tetrachloro dioxin or TCDD. We are now finding that

these less toxic forms of dioxin ere widely distributed throughout our everyday
environment, with no observed ill effacte on humans,

Third, despite the enormous public attention that has been focused on divxin
in the past decade, there is a clear trend of scholarly opinion in the scientific
community to the effect that the human health risks from exposure to dioxin have
been greatly exaggerated in the past.

‘As you requested, I have begun a detailed examination of EPA’s
endangerment assegsment calculations. I will submit a written analysis to you

as soon as possihie. Based on my initial review, I helieve that EPA’'s Report
overstates the risks to buman health and that the current state of scientific

knowledge does not support EPA’s decision to propose on-site incineration at the
Arkwood site.
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TECHNICAL SUPPORT FOR PUBLIC COMMENTS
OF MASS MERCHANDISERS, INC.

Arkwood, Inc. Site
Omaha, Arkansas

I. INTRODUCTION

The following comments and discussions are presented in response
to the EPA's July 1990 Proposed Plan of Action for the Arkwood,
Inc. Superfund Site. This proposed plan identified the EPA's
preferred option for addressing affected soils at the Arkwood, Inc.
site in Omaha, Arkansas as on-site incineration of all sludges and
affected soils above the action levels (approximately 20,960 cubic
vards). In addition, the proposed plan included summaries of other
alternatives for the site which were discussed in the Feasibility
study (F3) Report.

Three significant changes have occurred since the development of
the FS Report. These are 1) the re-evaluation of dQioxin
concentration at the site wusing the most recent toxicity
equivalency factors (TEFs); 2) concerns regarding catastrophic
sinkhole development at the site; and 3) recent improvements to in
situ vitrification (ISV) technology. These changes are addressed
in the following comments as well as a re-evaluation of remedial
alternatives for the site. ERM-Southwest appreciates this
oppertunity to submit new information for EPA's consideration
before selecting the final soils remedy.
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II. ALTERNATIV - N TE_SLUDGE CONSOLIDATE AND CAP-IN-PLACE
AFFECTED SOILS

As presented in the FS Report, Alternative D called for fencing of
the site, existing structures to be removed, and railroad ditch and
sinkhole sludges to be incinerated off site. The affected soils
would then be excavated, consolidated and covered with a composite
cap. This cap, as illustrated in Figure 1, is an engineered cap,
at least five feet thick and containing a 30-mil high~density
polyethylene liner and geofabric. The remainder of the site would
be covered with a topsoil cap.

In the process of selecting its preferred remedial option, the EPA
summarily dismissed Alternative D as unacceptable. The Agency's
stated reason for rejecting this and any remedy involving on-site
encapsulation (capping) of affected soils was the possibility of
a catastrophic sinkhole collapse which would allow capped, affected
soils to be flushed directly into the ground water system. A
secondary reason appears o be based on the presence of certain
isomers of dioxin. Dioxin issues are addressed in the Appendices.

The concern over the possibility of catastrophic sinkhole collapse
seems to have been a consequence of a conversation between Mr.
Brent Truskowski and Mr. Malcolm Field of EPA's Exposure Assessment
Applications Branch in Washington, D.C. Documentation of this
concern first appears in the Administrative Record as an internal
memorandum by Mr, Field dated July 3, 1990. This concern was
reiterated in the June 27, 1990 EPA memorandum from Mr. Allyn Davis
to the Directors of the Office of Emergency and Remedial Response
and Office of Waste Programs Enforcement stating that "the proposed
incineration approach was considered appropriate because of the
karst geclogy underlying the site". In the July 3, 19%0
memorandum, Mr. Field stated that the possibility does exist that
sinkhole davelopment could cause contaminated site soils to be
flushed directly into the aquifer system and that this possibility
completely invalidates any remedial alternative which includes
waste being retained in capped soils as a permanent solution. He
adds that should a sinkhole form under the capped soils, the soils

could be flushed into the uppermost aquifer at a rate of several
feet per hour.

it should bs notad that Mr. Field had never visited the site at the
time he Wrote the letter and was merely describing what he called
probable effects based on his general knowledge of kKarst terrains.
Without obtaining site~specific information, EPA concluded that all
remedies involving on-site capping of affected soils were
unacceptable. Furthermore, the Agency did so after the Kkemedlal
Investigation (RI) was concluded, thus forecloging the collection
of data to more precisely quantify the site-specific risk. However,

'-2'"
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more than encugh is known for ERM-Southwest to render the opinion
that remedial options involving capping of affected soils should
not be arbitrarily dismissed because of concern over a hypothetical
sinkhole collapse beneath the cap. Mr. Field's use of the
terminology "probable effects” is unfortunate since it denotes an
effect that is likely to happen. In reality, Mr. Field has no
hasis for concluding that a sinkhole would "“probably" develop
beneath capped soils. We believe that the EPA's decision to
dismiss all capping options because of the '"probability" of
catastrophic sinkhole collapse was based on an inadequate
understanding of the site-specific geology and hydrogeology.

The lack of easily recognizable sinkhole features within the
Arkwood, Inc. site study area was discussed in the RI Report. The
scarcity of recognizaile sinkholes is a result, in part, of the
small size and subtle topographic expression that these features
characteristically display in this particular karst terrain.
Sinkhole is a general term that can apply to any location whare
water disappears or sinks below the ground surface. The term does
not denote magnitude. The "sinkhole" referenced in the RI ag
existing near the wood treatment building has only a very small
depression surrounding it and would more appropriately be described
as an open, 8olutionally enlarged joint. This enlarged joint was
small and stable enough that it was completely covered by a 10 x
10 foot concrete slab in 1982. To date, this slab is still providg-
ing an unbroken protective seal over the sinkhole, thus confirming

that further development and subsidence of the opening has not
occurred.

The intermittent losing stream segment being proposed as a
potential input point for .-e first dye tracing study may be
considered another "sinkhole® feature similar to the one described
above. It seems to have a very small areal extent with little or
no topographic expression. In the karst terrain surrounding the
Arkwood, Inc. gite, this type of sinkhole appears to be normal and
is mnot indicative of a potential for a catastrophic sinkhole
collapse. In fact, no example of a large, catastrophic sinkhole
collapse is documentad within this part of Arkansas including the
Arkwood, Inc. site study area. This is further supported by recent
interviews with a local bridges and highway engineer, local paving
contractors, and wich the line superintendent for the Union Pacific
Railroad responsible for inspection and maintenance of the track
passing the site. None of these individuals could recall any
construction or maintenance problems created by sinkhole collapses.
Based on observations made during the RI field worx, the
characteristic sinkhole in the study area would have a width of no
more than a few feet and a shallow depth relative te the width.
Unless induced by man-made features, not present at the Arkwood,
Inc. site, development of these characteristic sinkholes would

“fd -
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proceed siynificantly slower than the rapid catastrophic collapses
which occasionally occur in metropolitan areas over karst regions
in other parts of the United States. In terms of the scale and
destructive potential, catastrophic sinkhole collapses in other
karst terrains are not relevant to sinkhole development at the
Arkwood, Irc. site.

As opposed to the geology of some karst terrains in other areas of
the United States which are noted for catastrophic sinkhole
development, with which Mr. Field way be familiar, there ares cer-
tain characteristics of the Arkwood, Inc. site, site-specific
geology which would present obstacles to catastrophic sinkhole
coilapse. The apparent lack of large solution cavities within the
§t. Joe Limestone and lack of large cavities within the overlying
residuum virtually eliminates the possibility of catastrophic
collapse occurrences. The fact that the limestone bedrock is closge
to the surface, covered by a relatively thin residuum layer, would
also tend to limit the degree of slope retreat and decline should
a small collapse feature develop. The primary mechanisms for sink-
hole development at the Arkwood, Inc. site would seem to be the
relatively slow piping of residuum sediments into the conduit
system. Without a major conduit system, without a well-defined and
integrated water table within the residuum and with the natural
ground slope providing good runoff drainage, there is no mechanisn
to promote rapid movement of large volumes of soil. This accounts
for the small size and subtle nature of the two known sinkholes on
the site.

One of the primary prerequisites for sinkhole development is an
adequate water supply. Typical causes of catastrophic sinkhole
collapses are man-made; i.e., fluctuations of the water table due
to pumping, broken water or sewer lines and concentration of runoff
due to urbanization. This prerequisite is not present at the
Arkwood, Inc., site. in addition, drainage controls would be
Lnstltuted as part of any remedy that requires capping and long-
term maintenance. Excessive surface runoff would be controlled zo
as to remove the prerequisite of an adeguate water supply.
Rainflow runoff would be routed arovund and not over the site. 1In
the highly unlikely event that a sinkhole beqgan developing under
or close to capped soil, there would be no mechanism to promote
rapid enlargement or to flush large gquantities of soil into the
ground water system. The small size of such a feature and the lack
of a flughing mechanism would result in little, if any, release to
the ground water systam. It would definitely not represent a
random., catastrophic event that would threaten public health or the
environment and for which no solution existed. In the unlikely
eavent that soll wvas released €freom beneath the capped area, the
release would be very gradual and thus, it would represent a
controllable event that can be planned and designed for, and for
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which corrective measures could be taken before public health or
the environment were threatened.

Rejection of on-site capping of affected soils solely because of
a concern over catastrophic sinkhole collapse presumes that nc
other options for control of sinkhole formation and collapze exist.
However, a considerable amount of literature is available con-
cerning the recognition, evaluation and subsequent reduction of
risk due tec sinkhole collapse and concerning the remediation of
sinkhcles should they occur. There ig nothing in the Administra-
tive Racord for the Arkwood, Inc. site to indicate that the EPA
consulted any of this 1literature before concluding that the
possibility of catastrophic failure made Alternative D unaccept-
able. OQur review of this litaerature assures us that utilization
of applicable and appropriate geclogical and enginsering controls
can esaentially naegate any risk presented by sinkhole collapsae.

With the RI closed, insufficient data are available with which to
generate a precise gquantification of the risks presented by
sinkholes, but a sense for thelir small maghitude can be axtra-
polated by evaluating what 18 XKnown about the site and the

vieinity. The following facts and obgervations should be
considered:

1, No catagtrophic sinkhole coliapses within this part of
Arkansas, including the site study area, are documented.

2. Local  highway, contractor and railroad representatives

contacted have no record of adverse conditions resulting from
sinkholes.

. The immediate study area contains only two known "sinkholes",
both of which are small, unobtrusive features and only one
(the In%ermittent losing stream saegment proposed as a

potential dye input point) of which is actively connected with
the ground water systen.

4. Although all sinkholes have common elements, the details of
their development c¢an vary considerably between different
karst terrains; i.e., thae fact that large, catastrophic
sinkhole collapses can rapidly develeop in Florida does not
mean that similar sinkholes will develop in north central
Arkansas, in fact, site-apecific data support the lack of
potential for any catastrophic sinkhole collapse.

. As part of any remedy involving capping, drainage controlg can

be instituted to remove the prerequisite for sinkhole develop~-
ment, namaly, an adequate supply of water.
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6. All appropriate preconstruction and engineering controls would
be utilized during any capping remedy to recognize, evaluate
and reduce any risk of sinkhole collapse. Special engineering
considerations can be instituted so that a cap would not fail
if a sinkhole were to develop beneath it.

7. Assuming a sinkhole collapse did occur under capped soil,
there would be no flushing mechanism by which large quantities

of affected soil could be introduced into the ground water
gysten.

8. In most catastrophic sinkhole collapses, deeper soils are
first introduced into the ground water system. Surficial
soils (in this case, capped soils) would, in all probability,
be suspended above tha ground water flow regime for a

sufficient period to allow their removal and remediation of
the collapse area.

The EPA had numerous opportunities to expresa concerns about
sinkhole davelopment in the area dating back to 1986 when the RI/FS
Work Plan was first developed. 1In addition, during the RI/FS in
which field activities and numerous drafts ware reviewed by EPA and
their consultants, no concern vas evar expressed about sinkhole
development as a problem relative to site remediation. Therefore,
no site-specific informaticn was provided to the Agency for
decision-making purposas, other than the curs~ry discussion in the
RI Report concarning the on-site sinkhole and the lack of other
easily recognizable sinkholes in the area. This information was
apparently not considered and no additional data sought as the
Agency appeared to rely entirely upon My. Fiaeld's remarks to
invalidate remedial alternatives deemed by ERM-Southwest to be
adequate’ly protective of human health and the environment. In our
view, it would be arbitrary to select a soilz remedy without
careful. consideration of the site-gspecific data refuting EPA's
concevns, contained here. Obviously, thig data would have bean
pravided during the RI if EPA's concern had been axpressaed.

It is believed that sufficient information exists to establish that
the potential for catastrophic sinkhole development at the Arkwood,
Inc. site is extremely low. 1If a sinkhole of the type and size
present in the area were to develop under capped soils, the small
size of the feature and the lack of a flushing mechanism would make
it easy to remadiate the problem, thus prevanting any unacceptable
threat to human health and the environment.

If the EPA's racently stated objection to on-site consolidation and
capping is disregarded due to lack of site-specific relevance,
Alternative D represents the best option for protecting human
health and the environment, both In terms of short- and long-term

-
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effectiveness. It continues to be ERM-Southwest's opinion (see
earlier draft of the FS Report) that Alternative D is the best
s0ils remedy for the Arkwood, Inc. site. It is easily implement-
able and is much more cost-effective than total incineration. In

support of Alterpative D, the following additional items should be
considered:

1. A properly engineered and maintained cap would virtually
eliminate the infiltration of precipitation, thus preventing
the transport of constituents to the ground water. The
potential for constituent migration would be further mitigated
by the strong adherence of wood treatment compounds to soil
particles, This relative i{mmobility of constituents was
demonstrated during the Treatability Study.

2. The greatest risk (see Endangerment Assessment) at the
Arkwood, Inc. site is associated with direct soil contact.
Direct contact would be eliminated by consolidation and
capping, thus affectively eliminating risk at the site. This
is an accepted and proven technology, the effectiveness of
which would not be altered by sinkhole development.

3. To further alleviate future concerns regarding off-site
migration of affected ground water, MMI voluntarily offered
to pay for installation of a city water line running a mile
and a half down the valley from the Arkwood, Inc. site. MMI
will also conduct long-term monitoring of selected wells and
springs. Therefore, the health of individuals living down the
valley from the site will be protected while monitoring for
the highly unlikely event of a release to the ground water of
material stored beneath the cap. The extension of the Omaha
city water line to residents immediately downgradient from the
Arkwood, Inc. site is underway. The work will be funded by
Mass Merchandisers, 1Inc., and the contracting will be
undertaken by the City of Omaha. Formal approval for the
extension was granted by a resolution adopted by the Omaha
City Council on August 29, 1990. The resolution calls for a
4~-inch water line along Cricket Road to end at the Willie Tate
residence and a 1l-inch line from the Omaha School to the
Rayford Duggen residence. The extension of the Omaha city
water line will provide city water to all those residents who
have walls included on the testing schedule. Phage I of the
City's contract will be an on~site review and preliminary cost
estimate by the City of Omaha's consulting engineers. This
rhase is axpected to be completad by September 27, 1990. As
gsoon ag cost estimates are completed, engineering drawings
will be submittad to the State Health Department for approval
and construction can begin.
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4. As part of Alternative D, highly affected soils and sludges
would be incinerated off-site, thus destroying approximately
40% of the known wood treatmznt compounds at the site. The
volume of material to be capped on-site would be reduced and
the most highly affected and toxic materials would be com~-
pletely removed. Therefore, SARA requirements are amet in all
material respects by destruction of 40% of the wass of con-
taminants and the decrease in mobility by capping.

When Alternative D was originally evaluated in the F5, it emerged
as a workable and cost-effective option for remediating the
Arkwood, Inc. site. It met or exceeded all of the evaluation
criteria including protection of human health and the environment.
The EPA, in its discussion of the alternatives reached the same
basic conclusion with the exception that it considered long-term
effectiveness and permanence to be poor because of the sinkhole
issue. Howaver, as discussed above, the stated reason for
rejecting remedies utilizing consolidate and cap, and in particular
hlternative D, has no site-specific vallidity.

Consolidate and cap-in-place has been used in the past at other
Suparfund sites. For example, within EPA Region 6, it has been
approved for use at the Mid-South Wood site in Polk County,
Arkansas.



thunter
008706


SECTICN 3



thunter
008707


III. ALTERNATIVE D+2

Nevertheless, Alternative D+2 is herein provided as a means of
ephancing Alternative D in order to remove any possible Agency
concern about catastrophic sinkhole development. D+2 adds supple-
mental engineering controls and solidification of the affected
soils. For ease of comparison with other alternatives, the format

used to present this alternative is the same as that used in the
FS Report.

Alternative D+2 -~ Incinerate Sluddes/Congolidate and Stabilize
oils/Cap~in-Place Affected Soil and Provide
Stormwater Controls

Dascription

The proposed remedial alternative chosen by the EPA, on-site
incineration of sludges and soils, is apparently based on concerns
about the karst geology and the presence of certain isomers of
dioxin. The primary concern appears to be the potential for
catastrophic ginkhole development which might lead to failure of
the on-site encapsulation alternatives.

As explained previously, the EPA is making this remedy proposal
without sufficient site-specific data and without due consideration
of available literature concerning engineering practices in karst
terrains. HNumerous publications are available concerning planning
and design considerations in Karst terrains. Methods have been
developed for investigating the possibility of catastrophic sink-
hole collapse and for developing sinkhole risk models. Engineering
solutions for prevention of structural damage because of sinkhole
collapse have heen developed «~ich, among others, include the use
of geosynthetics, compaction goouting and specialized foundation
design. In the event that a sinkhole collapse did occur, proven
remediation techniques have been successfully used.

This alternative is . .imilar to Alternative D with the addition of
more stringent yun-on/run-off controls and stabilization of
affected soil prior to placing the affected soil under a composite
cap. Although the potential for formation of a sinkhole which
would cause fallure of the cap is considered very unlikely to
occur, additional engineering controls and solidification of the
consolidated material are proposed in this alternative to further
ensure that failure due to sinkhole formation will not ocecur and
also to immobilize any dioxin (addressed in the Appendices).

The capped portion of affsected material is relocated southeast of
the original Alternative D location as shown in Figure 2. As a
result, all affected soil is excavatad, stabilized and consolidated
under the composite cap which is designed per Section 6.1.3 of the

=10~
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FS Report. The remainder of the site is covered by a topsoil cap.
Constituent migration, should it occur, is tracked by the monitor-
ing program also described in FS Section 6.1.3. Sinkhole fluids
and decontamination water are treated in an on-site wastewater
treatment unit, described in FS Section 6.1.3, and discharged off
site. Stabilization of the affected soil is achieved by the use
of pozzolanic agents such as fly ash or kiln dust or with Portland
cement mixed witb the affected soil to produce a stable material
which is strong, relatively impermeable, and resistant to physical
breakdown. This process creates approximately a 24,000~-cubic yard
nass of stabilized material to structurally bridge any foundation
settlement that may oceur, such as from a sinkhole formation, in
the unlikely event one should form. The stabilized s0il will have
a minimum compressive strength of 400 psi after 28 days of curing
and will be similar in characteristics to a weak concrete. The
Treatability Study Report indicates the use of silicate or lime
additives will immobilize the high molecular weight organ.:
compounds, produce the least pentachlorophenol (PCP) mobilization
and yield the highest strength mixture. A pilot study to verity
the appropriate stabilization process, quantity of additives
required and that the mobilization of PCP can be minimized would
be conducted during the Remedial Design.

The stormwater control system is shown in Figure 2 and consists of
three major components: 1) a method to prevent stormwater from
running onto the site, 2} a wethod to provide rapid removal of
water falling on the gite and 3) treatment of surficial areas prone
to stormwater infiltration. Perimeter ditches are constructed to
collect water running on the site and runoff from the cap. These
ditches are designed with stone rip rap or concrete lining to
accommodate high velocities. Drop structures, energy dissipators
and collection boxes are required and will be located during the
final design phase. Site runoff is controlled by providing a
center crest with a 2 to 3% side slope and a sgeries of swales
designed to reduce the time of concentration for overland flow.
The existing sinkhole and other near-surface features identified
as being prone to stormwater infiltration are capped and graded in
such a way as to divert stormwater around them.

esi .

See Sectioh 6.1.3 of the FS report for the descriptions of fencing,
decontamination and removal of existing structures, excavation and
incineration of sludges, wastewater treatment, ground water moni-

toring and topssil cap. Table 1 presents a detailed cost estimate
for Alternative D+2.
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usdy TABLE §

Allernative D+}

; Incinarate Sludges/consolidsle and Stabililize soflss
) Cap-in-Place Atfecied Soll and Provide
‘ Storewaler conirois

Atkwood Inc. Sile
Ceizha, Arkansas

unit
Quant ity taty Ccoslt Cosifa) Notas
CAPITAL & OPERATING COSTS
Commaon | lems $414.000 see Vable -8
Remave and 1neineraia Studges 837 8606 See Tsble B-1
Ling pelimelsr Dilches/Rip<Rap 5.000 i 15 115 000
Dike around Consolldalion Ares 1.5%10 " 71 199,000 10° Haight
Stabitrze alflectead Sonls 14, 400 [43 ile 1.8651,000
Consol1dats Aftected soris 13,500 4 4.50 115,000
RERA C20 Over Consol idilion xrex 136,000 sl .00 409,000 Cap Shown tn Fig. §-7A
Topsos | Cap Ovet Remaindar of Sile 811,140 111 9.74 38,000
Site Faerlitias & Utititisy - capitai 7Y . 000 Sag Yabie B-18
Sile Facrlities & Utilities -« Operating t-3/4 yr 141 000 119000 §es TiGIg B-18
subtots! 15,150, 000 Routiied to ten thousands
Ccontractol Gvarhead, Proftl & BoOOds X 1.20
Conl 1ngeEncy 5.2
EngIN&sT INg k Condiruction Survaiilante Y 1.10
59,400,000 Roundsd
ESTIMATED CAPITAL & OPERATING COST
POST CLOSLRE CARE COSTS
} mginlenance 15 acryr 150 1.300 Roundad 10 hundreds
cte maintenince 5.000 Hirye 0.40 2.000
Annuat subtotal 1,300
MNet Prasent viiue of annuat Subilotal (b) 460400
Ground water somiloring
(Hel Present vilus) [b.c) $94.,000
180,000
Conltingency X 1.31%
Engineer tng & Conslruction Sutvelllgnce ¥ $.30
NET PRESENT VALUE POST-CLOSLRE CARE COST (bl L3 L1 )
ESTHMATED ALTERMNATIVE COSY
(NET PRESENT VALUE M d] $9.800, 000
NOTES .
{a]l Cosls 3re mid-1949

[B) Assumas an Alerast (Siscount) rate of 5% {(nst of intlglion)
and 3 30 year poil-cloture care pariod.

[c¢) nomitoring frequency snd paramatery are spacifesd 10 Section 6.

fd] The sum of capitai snd oparaling costs and the nal prasent vatue of the
the posi-closute Cate cosis.
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General:

Volume excavated 20,400 c.y.
Volume capped 25,500 c.y.
Area of cap 136,000 s.£.
Construction Period 1% Year

Stabilized Material:

UCC Strength > 15 psi @ 3d
>300 psi @ 7d
>400 psi @ 28d

Permeability 10®° em/sec. or less
Free liguid release Minimal

Volume Incraase 15 to 25%

Stabiliz tion Process Silicate Additive

or Lime Additive

While not warranted in our view, Alternative D+2 provides two
advantages over the original Alternative D. First, an engineered
system to control runoff from the entire site and surrounding area
will reduce the already small potential for sinkhole development.
Second, solidification of the affected soil placed under the
composite cap will provide structural strength to withstand
¢collapse should a sinkhole develop. Solidification would also
provide additional assurance that dioxin and other constituents
would be immobilized should the Jintegrity of the encapsulated
material be temporarily breached. This would eliminate any

possibility of transport of constituents to the ground water
gystem.

Solidification and cap-in-place has been used in numerous Superfund
site remediations. In EPA's recent survey on technology trends in
treatment RODs between 1987 and 1989, 45 sites, 22.5% of the total
sites in the study, used solidification/stabilizacion as a means
of site remediation. Examples of RODs containing scolidification/
gtabilization include Selma Pressure Treating Company in Selma,
Californja:; Love Canal ~ 93rd Street School, Nliagara Falls, New
York; and Diamond Alkali - 80 Lister Avenue, Newark, New Jersey.

Alternative D+2 is protective of human health and the environment
and provides both short- and long-term effectiveness. It reduces
toxicity by destruction of 40% of the contaminant mass and mobility
by encapsulation and would be easy to implement using existing
technology. It would also be much more cost~effective than the
EPA's preferred soils remedy, providing the same overall reduction
in risk for significantly less cost.

=14~
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A  General Considerations

Alternative H is critically defective in terms of two of the
"primary balancing criteria" used to weigh major trade-offs among
feasible alternatives -~ Impiementability and Cost-Effectiveness.
We believe that EPA will f£ind that Alternative H also lacks
commurity acceptance for the reasons discussed below. Alternative
H has an excussive cost with little or no increase in wrotection
of human health and the environment, and is complex to operate and,
we believe, will lack community acceptance.

8. Implementability

The EPA concedes that incineration is a complex alternative to
implement (Proposed Plan, padge 8}. The construction of an incin-
arator is a formidable task that pregents considerable engineering
difficulties. It entails the careful assembly of many intricate
parts that demand skilled construction engineers. Injuries and
averi deaths in the operation of incinerators have been recorded.
Incineration requires highly trained specialists, who are often not
readily available, for operation and maintenance. A trial burn
would be required before beginning operations, and constant
an.lyticali work and monitoring would have to be implemented.

Incineration also presents two additional difficulties from tne
standpoint of operating the scrubber system and handling of
materials. The scrubber system is required to prevent stack gas
pollution. It requires a source of water and it creates waste-
water. Additionally, the ash would need to be backfilled &and
covered with a topsoil cap.

Material handling prerequisites prior to feeding the incinerator
will require storadge gystems. Control of fugitive dust emissions
will be necassary. Often grinding is necessary prior to feeding
and this may also result in dust generation.

While there are sevaral basic types of incinerators, each one has
its own set of inheraent difficulties. The rotary kiln incineratcrs
are large, exnensive, and may require a secondary combustion
chamber. The ftluidized bed incinerator presents costly obstacles
to the easy removal of ash, and it can have extensive refractory
problems. The multiple hearth incineratoy has a long residence
time and similarly extensive refractory problems. Its slow tem-
perature rasponse also makes this type of incinerator large and
expensive. The infrared incinerator is mechanically complex and
presents problems in the fseding mechanism.

e
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Toe operate efficiently and provide uniform treatment of
contaminated materials requires pre-treatment or sizing of the feed
material. 8izing of the feed materials for Arkwood can be
accomplished by use of the sieve and wash process determined to be
feasible in the Arkwood Treatabllity Study. A homogeneocus feed
material allows the combustion chamber to operate afficiently and

assures uniform heat treatment or destruction of the particles of
affectaed soils.

C. gCost-Effectiveness

The purpose of remediating a site is to provide adequate protection
to public health and the environment from the constituents present
at the site. While such protection is a priority, the National
Contingancy Plan requires that cost be considered and compared with
the benefit that will result from implementing a remedy. A reason-
able level of protection implies that the protection afforded the
public and the snviromment is acceptable according to ths prevail-
ing norms of risk analysis. Any protection bayond this reasonable
lavel does not endow significant benefits to the public and the
environment; diminishing returns result. Any expenditure of
resources to achieve this greater degree of protection is unjusti-
fied. Therefore, cost-effectiveness is required to be considered
in site remedy selection. Any remedy that has an excessive cost
without a corresponding increase in overall protection or public
health and the environmant is not cost-effective.

In the case of the Arkwood, Inc. site, the proposad incineration
remady is the most costly of all feasible remedies for the site,
Furchermore, it does not provide for a significantly greater deqgree
of protection than other, less cogtly remedies. The FS has demon-
strated that geveral other alternatives involving partial
incineration, consolidation and capping would provide full
protection to public health and the enviromnment for substantially
less cost. This protection is measured by carcinegenic risk (for
public health) and by predicted levels of pentachlorophenol in
ground water (for the environment). An additional parameter is
the level of residual dioxin in soil that is allowed to remain.
While incineraticn provides for these three clean-up parameters,
other feasible alternatives do so at substantially lass cost.

b. gCompunity Acceptance

Community acceptance is a critical part of the evaluation of incin-
aration as a remedial altermative, Historically, incineration has
encountered substantial local resistance. Such opposition is usu-
ally based on the health risk that incinerators are perceived to
present because of their emissions of combusted materials into the
ambient atmosphere. Furthermore, there is a misplaced distrust of

~16-
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government and industry on the part of the public: this mispercep-
tion leads to the belief that the complex technology characteristic

of incinerators would not be operated properly. The public would
moreover be fearful of additional dioxin production due to the
high-temperature combustion of pentachlorophenol. These concerns
are not technically scund but, nonethelesa, local opposition has

often resulted in either delays in construction or in cancellation
of the entire remediation option.

At the Arkwood, Inc. site, a school is located on a hill 1/4 mile
from the site:; this arrangement could result in the top of the
incinerator stack being almost level with the school grounds. It
is possible, therefore, that the public might perceive a health
risk cto school children as a rasult of inhalation exposure to stack
emissions. This fear would be heighteiied when the emissions are
visible. In addition, the site is situated in a valley less than
a mile from the town of Omaha. Gaseous emissions could collact in
the valley and perceptively deteriorate the ambient air quality of
an area much greater than the site itself. If the scrubber system
necessary to the incinerator ware %o go down, therse could be
increased emission of noxious products, such as hydrochloric acid
and NO, products, which would deteriorate the atmospheric ozons.
Malfunctioning of the scrubber system could occur as a result of
>perator errors, equipment malfunction, or power outage. While it
3 our opinion that these risks can be adeguately addressed,
ommunity acceptance is often based on misperceptions.

hother factor influencinhg community acceptance is the effect an
.hcinerator may have upon the aesthetics of the region. The
Arkwood, Inc. site area is very scenic, and the presence of an
incinerator could detract from the scenic value of that part of the
Ozarks. Comnunity objectiona to incineration based on thesge angd

other factors could result in delays 1in construction and in
remediation of the site.

E. Summaxy

In summary, Alternative H has an excegeive coast without a corres-
ponding increase in overall protection of public health and the
environment, and when compared with soil washing/in situ vitrifi-

cation (see Section VI-C.) is less attractive in terms of the other
four primary remedjal evaluation criteria.

uaL0
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V. 81 AND WAS

ErRM-Southwest does not believe that treatment of the affected soil
is warranted; however, an essential preliminary step for any
remedial alternative in which affected soils are to be treated, is
sieve and wash. This process, which removes rock material that is
not affected above the action level, must be an integral part of
any treatment scheme no matter what the treatment preccess chosen,
be it in situ vitrification, slurry biodegradation/stabilization
or incineration. The process sighificantly reduces the volume of
materials that require treatment, at a relatively low cost, thus
providing a more cost-effective remedial action without reducing
the effectivenaess of the remedial alternative.

A. Backaround

The surficial covering residuum at the Arkwood Inc. gite ranges
from a few faet to over 50 feet in thickness. This material is
derived from the decomposition of the Boone Formation, a predomi-
nantly gray, finely crystalline crincidal limestone with abundant
thin layers of cherty limestone and interbedded gray dense chert.
The residuum resulting from the weathering of this parent material
is a red, very cherty clay. Visual observation of the residuum
at the site indicates that the majority of the residuum is composad
of chert rocks (chert is a microcrystalline siliceous rock) with
.esser amountg of sands, silts, and red clays.

Since siliceous rocks do not readily sorb organic contaminants, it
was postulated that the chert mass comprising the majority of the
residuum did not contain significant concentrations of organic
constituents of concern, PCP, polynuclear aromatic hydrocarbons
(PNAs) or dioxins and dibenzofurans,

B. Paxticle Size Analysis of Residuum

A large composite sample of residuum was collected using a backhoe
from several locations at the Arkwood Inc. site, This sample was
well mixed, then drummed for use according to methodology described
in the Treatability Study section of the FS. Particle size
analysis »f this residuum, as noted in Table 2, shows that
approximately 70 parcent of the bulk material is greater than 12
mash (0.055% inches) in size. This 70 percent wmass is composed
almost entirely of chert.

c. _Es 18 ste
Soil washing is a volume reduction process for treating excavated

soil. Soil washing is based on the following premises: 1) con-
tamilnants tend to be concentrated in the fine size fraction of soil

-18~
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(silt, clay, and soil organic matter), and 2) contaminants associ=
ated with the coarse soil fraction (sand, gravel and cobbles) are
primarily surficial. The objective of the process is to
concentrate the contaminants into a smaller volume of material

while producing a washed soil product meeting appropriate clean-up
criteria.

Following debris removal, soil is mixed with water and subjected
to various unit operations common to the mineral processing
industry. Process steps can include mixing trommels, pug milis,
vibrating screens, froth flotation cells, attrition scrubbing
machines, hydrocylones, screw classifiers, and various dewatering
operations. The core of the gcil washing process is a multi-stage,
counter-current, intensive scrubbing circuit with interstage class-
ification. The scrubbing action disintegrates solil aggregates,
freaing contaminated fine particles from the coarser sand, gravel
and cobbles. In addition, surficial contamination is removed from
the coarse (fraction by the abrasive scouring action of the
particles themselves. Contaminants may also be solubilized as
dictated by solubility characteristics or partition coefficients.

These three mechanisms: - separation of contaminated fine part-
icles, -~ gcouring of coarse particle surfaces, and - dissolution
of contaminants, each operate to varying degrees upon the soil and
contaminant(s).

Te improve the efficiency of soil washing, the process may be
modified to include surfactants, detergents, chelating agents, pH
adjustment or heat. In many cases, however, as was shown in the
Arkwood, Inc. Site Treatability sStudy, water alone is sufficient
to achieve the desired level of contaminant removal. A significant
reduction in the volume of material requiring additional treatment
or disposal is accomplished by separating the washed coarser soil
components from the process water and contaminated fine particles.

The contaminated residual products can be treated by other methods.
Process water is normally recycled following biological or physical
treatment. Options for treating the contaminated fines can include
in situ vitrifjication, biological treatment, incineration, or
stabilization,

In the Arkwood, Inc. Site Treatability Study, washing studies on
the coarse soll fraction were performed by combining an aliguot of
a particular coarse soil fraction with tap water and tumbling this
mixXture in a standard laboratory ball mill without balls. The test
simulated autogenous grinding in which the c¢oarse soil material
acted as the grinding media. This grinding action scours the
surfaces of the coarse sand and pebble fraction, removing the
surficial contamination. Three coarse soil size fractions were

“2 (=
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tested: -2" + 1-1/4"%; -3/4" 4 1/2"; and -1/4" + 12 mesh. Pesults
indicated that:

o Washing was effective in temoving both PCP and PNAs from the

coarse soil to a level that would meet the expected cleanup
criteria. Significant dissolution of PCP occurred in the wash
water, but no detectable dissolution of the PNAs was observed.
The dissolved PCP would be very amenable to biodegradation.

Since the washing process is a grinding/attrition process,
some of the coarse material is transformed into fines. fThe
percent loss of coarse to fine increased with decreasin

particle size. Thus the effectiveness of scjl washing
decreased with decreasing particle size.

The removal of PCP appeared to improve with increasing
particle size.

The use of surfactants did not improve the soil washing
process, but a subsequent caustic lsach of washed soil did
reduce the level of PCP in that soil.

In testing samples from the Arkwood, Inc. site, three coarse
sieved-and-washed samples of different fractions were analyzed for

carcinogenic and non-carcinogenic PNAs. The results are as
follows:
Sample No. 1 Sample No. 2 Sample No. 3

JAg/Kgl (~1/4"+12 mesh) {=3/4%+1/2") {=24+) 1/4%)
Total Nc-PNAs' 75 15 9
Benzo(a)anthracene 8.66 1.1 0.41
Chrysene 13.60 1.29 0.77
Benzo(b) fluoranthene 12.69 ND? 0.37
Benzo (k) fluoranthene 11.46 ND 0.38
Benzo(ghi)perylene 1.24 ND ND
Benzo(a)pyrene 2.68 ND HD
Total Benzo(a)pyrene

Equivalents 6.7 0.2 0.14

Expreesed as phenanthrene,

ND = Not Detected

r2)-

fluoranthrene, and pyrene,
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Washing studies on the fraction of scil that was less than 12 mesh
was conducted by combining soil and tap water at 50 percent solids
and subjecting this mixture to intense agitation in a laboratory
flotation cell. As in the tests with coarse soil material, the
high-intensity attrition scrubbing achieved in this apparatus
results in the scouring of the surfaces of the medium and fine sand
size wmaterial (-12 wmesh + 200 mesh) removing surficial
contamination. Results indicated that:

o Approximately 50 percent of the medium and fine sand size
fraction (~12 + 200 mesh material) fed to the so0il washing
tast exits the washing process as -200 mesh material. The
remaining washed sand fraction constitutes approximately 3.5
percent of the total soils.

o The addition of surfactants or increasing the pH of the wash
water did not lead to any significant improvement in perfor-
mance over tap water alona.

o Washing did reduce the levels of both PCP and PNAs in the
washed sand fraction of the soll by 86 and 48 percant,
respactively.

¢ The low recovery of washed sand relative to the complexity of
the commercial sand washing flowsheet suggests that soil
washing would not be an economical option for this fraction
of the Arkwood soil. Rather, this material should proceed
directly to treatment such as bioremediation, in situ
vitrification or .ncineration.

A relevant reference for soil washing can be found in Valine,
Stephen B., Chraesand, Thomas J., and Chilcote, Dennis D., "Soil
Washing System foy Use at Wood Preserving Sita”", Proceedings of the
1989 Air and Waste Manhagement Association/EPA Intaernational
Symposiun on Hazardeous Waste Treatment, Biocsystems for Pollution
Control, February 1989.

Soil washing has been commercialized and is now used routinely in
Europe. In the United States, the EPA has contributed extensively
to the development of this technology through work at the Edison
facility. The soil washing equipment that was fabricatad by the
EPA is now in the process of being transferred to thae public sector
through the Fedaral Technology Transfer Act. Finally, soil washing
is the technology of choice in several recently issued Raecords of
Decision (RODs}. In a recent raviaw of RODs that ware isgsued for
FY 1987-89, firteer of tha RODs (7.5%) contained soil washing/
flushing (A Comprehensive Analysia of Ramediaes Selected in the
Superfund Program During FY '87, FY 1'88, and FPY '8¢, U.S.
Environmental Protection Agency, June 20, 1990). Examples of

5-22_
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Superfund sites where RODs contain soil washing as part of the
remedial action are the South Calvacade site in Houston, Texas and
the Koppers Texarkana, Texas site. Both are located in EPA, Region
6.

Thus soil washing is an innovative, vyet tested and accepted
technology for site remediation.

D. Applilcs
Res]

buring 1989, BioTrol, Inc. conducted a comprehensive study of the
applicability of soil washing to soils from the Arkwood, Inc. site
in Omaha, Arkansas. These solls contained PNAs, PCP, and
chlorinated dioxins/furans. This study characterized the soil from
the site and evaluated the applicability of soil washing to various
s80il size fractions. The results of this study, Volume II,
Appendix C of the F5 Report, indicated that soil washing, within
the expected quidelines for cleanup of PNAs and PCP, could raduce
the volume of soil that would require additional treatment by
approximately 65%. Soil washing was effective in achieving EPA's
proposed c¢lean-up criteria for PCP on the coarse soll fraction (»12
mnaesh) .

Constituents of concern are both eroded from the large particles
nd desorbaed during the sieve and wash process. The remaining
.race concentrations are not readily available to leaching as
reflected in the Treatability Study resultas which showed that
neither increases in pH of the wash solution or the addition of
surfactants increased the quantity of PCP that could be leached
from the coarse fraction of the residuum. It is theretore, highly
unlikely that leaching under natural processes such as rainfall
infiltrating through washed coarse residuum, would reault in
mobilization of constituents of concern.

Therefore, soil washing provides a cost-affective and scientifi-
cally sound technology to reduce the volume of residuum requiring
treatment. It does this by cleaning and recovering a cocarse soil
fraction that requires no further treatment. The benefits of
reducing 80il volumes before treatment are obvious, including
shorter treatment time which would enhance community acceptance.
Reduction in volume i3, in and of itself a SARA requirement. While
we recommand against a treatment technology being included in the
selectaed soils remedy, if ona ig, it must include an initial sieve
and wash step to reduce volume and eliminate the trsatment of vast
quantities of unaffected rocks.
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VI. ALEEBEATE,TBEAZ&ENT OPTIONS
A. Soil Washing/On=Site Incineration

One method of treatment would be to provide on-site incineration
after soil washing.

A description of soil washing is detailed in Part v, Sieve and
Wash.

As pointed out in Secti a IV.A., General Assessment of EPA's Pre-

ferred Soil Remedy, absence of community acceptance of on-gite
incineration is a significant issue, but aoil washing to reduce the
quanti“y of material to be incinerated would reduce the length of
time the incinerator would be in oOperation. This would presuncbly
reduce some of the community's objection.

The combined use of soil washing and on-site incineration would be
consistent with documentation bresented in the FS Report. Alter-
native E and F include s0il washing. Although the Fg Report did

two processes
e use of sgoil
incinerated ig
tne volume of material to bse
wo-thirds to approximately 7,000
acion as an alternative was an

not combine complimentary features of these

eaxplicitly, one can intuitively conclude that th

washing to reduce the volume of material to be

feasible. With soil washing,

incinerated would be reduced by t
Y. Not including *“his combin
/ersight.

<osts for this Alternative are given in Takle 3.
B. Soil W '

Another method of treatment wo 4 be bio
soil washing. Stabilization w. dla
During 1982, BicTrol, Inc. conducte
applicability of both soil washing
soils from the Arkwood, Inc. site. fThege soils contained PNAs,
PCP, and chlorinated dioxins/furans. This study characterized the
soil from the site, evaluated the applicability of goil washing to
various soil size fractions, and determined the applicability of
biologizal degradation for both PCP and PNAs. The results of this
study were presented in -Yha FS Report and have bsen used, along
with those from a Separate study within the FS to assess stabil~-
ization of site so0il, to develop an innovacive remedial process for

ashing (sieve and

logical treatment following
>3 done as a final procedure.
@ a comprehensive study of the
and biological degradation to

the Arkwood, Inc. site, which congists of goil w
wash), biological treatment and solidification.
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TABLE 3

Steve ang washsincinerate Sludges and affecled soil
Elnes On-S1te

Arkwood, tnc. sile
Omaha, Arkansas

Quantity unils Cost [a)

BHLsrReY uetwe e e

CAPITAL & OPERATING COSTS.
Common | tams
Excavale 3ludg’

1310, 000 See Tahle B-1B
1.000
Excavale alfec = tonis 71.600

Stave ind wash alleclad SCiiy 1,660, 500

Parcent 501! seeting Vreatmenl Coats

Incinerale Fines On-Sile cy $430 LI00.000 See rable B-JA
Remarning washed Sotl ifor Cipping (4 $1 40 10.400

Site facriitias & ulalities - caprtat 77,000 See vabie B-3D

Site facuietiey & uliditiey - operating Yaars y181.000 o001 588 Yabic #-38
ckfill mixed ash & incinerator
serulses blowdgoan 3 ludge €y $t.50

wasilawaler Yreatment Praliminary Estimytle

Reslofe Distlurbed Areas $19.000

total
sactor OQverhead. Profal & gondas
tingency
wgineering & Construct ton Surveitlance

Roundad to hundred thousands

ESTIMAYED CAPITAL & OPERAYING COST

ESTIUATED POST-CLOSLRE CARE COSY

ESTIMATED ALTERMNAT(VE COST (NET PRESENT VALUE) [b] $15.300.000

NMOTES

[al cCosts are mid-1929.

{8) The same as the capi1al and operating cost since thers are no post-ctosure wosts for this aiternalive.
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2. Tre ility Stu

The goal of the Treatability Study was to identify potential treat-
ment options for the Arkwood, Inc. site. The trectability study
performed by BioTrol focused on the use of soil washing and
biodegradation. Both technologies appeared to be applicable to the
particular soils from the Arkwood, Inc. site, and a combination of
the two technologies emerged as the techni~illy effective option.
This combination would allow soil washing . clean and separate the
coarse soil particulates that met the cleanup criteria from the
finer soil fraction that did not met the cleanup standards. Soii
washing, although not effective on the total mass of soil, could
significantly reduce the volume of so0il that would require bio-
logical treatment, thus reducing the cost of this subsequent step.
The biologically treated soil did achieve the proposed cleanup
criteria for PCP. Details of the test results can be found in the
document entitled "Feasibility Study - Volume II, aAppendix ¢,
Treatability Study Report," ERM-Southwest, Inc., March 30, 1990.

a. Sojl Washing
A description of soil washing is detailed in Part V.
b. i i tment

1e effectiveness of biodegradation in a slurry system was evalu-

—ed to assess the applicability of this technology to the Arkwood,
+nz. site. Initial studies were conducted to determine the
existence of specific degraders indigenous to the Arkwood soil.
Degraders specific for PCP ware observed. A series of preliminary
dilution studies were also conducted which showed no inhibition in
biological activity over the range of 5 to 30 percent solids in the
slurry. Based on the expected thickening characteristics of the
Arkwood clay material, 15 percent solids was chosen as the level
to use in the bioleogical treatability study.

The bioslurry testing was performed on 100-gram aliquots of
Arkwood, Inc. site soil (=12 mesh) placed in flasks centaining
inoculated nutrient media. The use of sacrificial replicates was
chosen for this study so the total contents of the flask could be
samplad at each sampling period. The flasks were agitated
continuwously on a gyratory shaker to provide mixing and aeration
of the slurry. At any given sampling time, the flask contents were
filtered and both solids and filtrate were analyzed separately.
Samples were taken at days 0, 7, 14, 28, 56, and 98, Results
indicated that over 89 percent of the PCP and 90 percent of the
indicator PNAs were degraded in the time frame of the study. The
biological activity for PCP exhibited three distinct phases, lag,
active, and plateau. Soil samples subjected to the full duration

-26-—


thunter
008727


i

of biodegradation still had residual levels of contaminants, but
those contaminants were nondetectable in TCLP extracts. This
indicates that the remaining constitutes, though present were
sorbed to the soil matrix in such a manner as to be unavailable to
biodegradation and desorption by standard physical or chemical
processes in the TCLP leaching procedure. Thus biodegradation was
capable of eliminating the exchangeable or available fraction of
contaminants in the soil. (See Arkwood, Inc. Site FS Study, Vol.
I1, Appendix C, Treatability Study Report, March 30, 1990.)

C. or Lons .he Stud

The Treatability Study covered a wide range of options for the
Arkwood, Inc. site, and a nuitber of conclusions were drawn from the
results, including:

o The Arkwood, Inc. site soils contain a high percentage of
cobbles and gravel-sized material. Soil washing does lead
to some attrition of this coarse material, producing soil
fines. Following washlnq, approximately 66 psrcent of the
total soil mass remains as coarse soil and approximately
34 percent remains as soil fines, finer than approximately
12 mesh.

o In general, the concentration of PCP and PNAs increasas
with decreasing particle size.

o For the coarse soil fraction, the efficiency of soil wash~
ing appears to improve as particle size increases. The
coarse soils could be washed to achieve the proposed 300
pprn PCP and any reasonable cleanup level for the car-
cinogenic PNAs. Washing the nmedium and fine sand size
fraction is not practical due to the limited volume of this
material. Additives such as surfactants or changes in pH
did1 not improve the efficiency of soil washing.

o Leaching previously washed soil in a caustic solution at
high pH further reduces the PCP levels in the soil.

o Slurry bhiological treatment was effective in reducing the
concantrations of PCP and PNAs in the -12 mesh fraction of
site soils. The concentrations of PCP and PNas were
reduced by approximately 85 and 80 percent, respactively.
The batch laborator: -tudies required extended treatment
timer to aci:iave complete bioremediation. The presence of
a lag phase indicates that the treatment time can be
redvcad by acclimation.

w3 T
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o In a separate phase within the Treatability Study,
stabilization was tested as a potential technology for the
untreated Arkwood, Inc. site soils. Stabilization was not
effective for the untreated soils because it resulted in
increased PCP mobility in the affected soils. However, the
3o0il washing and biological studies have shown that PCP
wou.d not be available for mobilization after treatment has
occurred. While immobilization of the PNAs does occur with

atabilized soil, negligible leaching of PNAs occurred with
untreated soil.

at’. ¢ Technology Design for Arkwood,

The purpose of innhovative technology is to provide a cost-effective
remaedial sgolution for any given site under the appropriate
regulatory constraints of ensuring protection of human health and
the environment. More appropriately, innovative process design can
be used in which traditional and innovative technologies are
sombined in an optinmum arrangement to address site-speciflc condi-
tions. Thig design is most effective when conventional, industrial
equipment can be used in the process circuit; i.e., when tested

equipment is utilized in a unique configuration to accomplish a
specific goal.

‘e various treatability studies showed some successes and some
.ilures. Notably, the treatability studies suggested that:

¢ Soil washing was effective in achieving a 300 ppm cleanup
level for PCP on the coarse soil fraction (>12 mesh), but
not on the fine soil fraction.

© Biological treatment was effective in treating the mobile
or available fraction of PCP and PNAs inh the -~12 mash soil
fraction. The residual PCP and PNAs were not leachable by
TCLP. However, biodegradation has hot been shown to he
geffective on chlorinated dioxins or furans.

o Stabilization is effective in immobilizing dioxin. How-

ever, it was ineffective in immobilizing the PCP in the
untreated fine fraction of site soils.

Based on the results of the treatability studies, an innovative

design for the Arkwood, Inc. gite would consist of combining three
technologies:

0 soil washing, tec clean and recover a coarga soil fraction

and thereby reduce the volume of soil that would require
additional treatment;
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o bioremediation, to reduce the toxicity of the fine soil

fraction by degrading the bioavailable constituents of
concern in that soil fraction: and

o stabilization, to immobilize the constituents of concern
that were either not available for biodegradation (tightly

bound PCP and PNAs) or not biodegradable (dioxins and
furans).

a. Soil Waghing

Soil washing ig an integral part of any bioremediation system, A
detailed discussion of soil washing is provided in Section V.

b, B tiati

Biological treatment is a generic term denoting a number of
processas that use microorganisms (principally bacteria) to degrade
srganic contaminants from polluted environments, including soil,
water, ground water, sludge, etc. Microorganisms are particularly
useful for environmental clean=-up because they produce eénzymes that
catalyze the degradation of organic molecules. The microbes often

use the carbon, nitrogen and energy from the destruction of
sollutants for growth.

1¢ objective of biclogical treatment is to provide the proper
Jdcrobiological environment for natural bicdegradation processes
to occur. This usually consists of adding inorganic nutrients
(principally nitrogen and phosphorus) and assuring the presence of
appropriate levels of moisture and oxygen. Occasionally, it is
beneficial to use laboratory-grown microbes with unusual
biodegradative capabilities. Biological treatment often results
in the complete destruction of pollutants to non-toxic mineral end
products. Since the maintenance of microbes is not costly, the
process compares well economically with other treatment techniques.

Biological treatment has garnered strong EPA support, primarily
through the Risk Reduction Engineering Laboratury in Cincinnati,
Ohio, the Microbial Ecology/Biotechnology Laboratory in Gulf
Breeze, Florida, and the Groundwater Research Laboratory in Ada,
Oklahoma. Bioremediation, both in land treatment and in situ
applications, is used eyxtensively in the United States today.
BioTroul has completed two SITE demonstraticns of bioremediation
technology, oneé using an aqueous bioreactor to treat groundwater
contaminated with PCP and PNAs, and a second utilizing a slurry
bioreactor to treat soil fines from a soil washing demonstration.
This proven remedial technology has also been recommended in
several recently issued RODs including the Koppers Texarkana, Texas
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site, and the Calvacade site in Houston, Texas, koth EPA Region 6
sites.

c. Stabilization

Stabilization is a treatment process that is designed to ac :omplish
one or more of the following results:

¢ Improve the handling and physical characteristics of the
waste, as in the sorption of free liquids.

o Decrease the surface area of the waste mass across which
the transfer or loss of contamipants can occur.

0 Limit the solubility of any hazardous constituents of the
waste such as by pH adjustment or sorption.

© <Change the chemical form of the hazardous constituents to
render them innocuous compounds or make them less
leachable.

Stabilization achieves these results by mixing the contaminated

raterial with water, various additives and pozzolanic materials or

cement. This process produces a monolithic block of treated waste

with high structural integrity. Stabilization techniques limit the

| mobility of the contaminants, whether or not the physical charac-

~eristics of the materials are changed or improved. This is

3ually accomplished through the addition of materials to ensure

1at the hazardous constituente are maintained in their least
obile or leasgst toxic form.

Stabilization processes have been used extensively in the United
States to treat sludges. SITE demonstrations have been completed
1 by both HAZCON (Douglassville Superfund site, Douglassville, PA)

and Soliditech, Inc. (Imperial 0il Company/Champion Chemical
Company Superfund site, Marganville, NJ). Solidification was used
to remediate the Pepper Steel and Alloys Superfund site (Pb and
PCBs) in Florida. In a recent Proposed Plan of Action, biological
deqgradation followed by solidification has been proposed as the
permanent treatment of choice for soils contaminated with PCP, PNAs

and dioxins at the Texarkana Wood Preserving Company Superfund site
in Texarkana, TX.

d. Conceptual Treatment Process

A conceptual treatment process for the Arkwood, Inc. site soils
would include soil washing, biological treatment and stabkilization
as illustrater in Figure 3. This is in reality a double protection
plan. After wmploying soil washiry to remove soil that does not
require tre .- 4ent, the remaining soil would ba treated biologically
to remove the acute hazard associated with the readily leachable

=30~
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constituents of concern in this material. The residual contam-
inants of concern are bound very tightly to the soll mactrix, since
they are non-detectable by TCLP. This biologically treated and
stabilized soil would then be subjected to solidification to
eliminate any potential ¢hronic hazard that may result from the
residual contaminants of concern. including the dioxing and furans
that are not amenable to biolougical oxidation.

FIGURE 3. CONCEPTUAL PROCESS TO TREAT ARKWOOD SOIL

-

WASH AND SCREEN SOIL
TO REMOVE COARSE,
CLEAN FRACTION

BIODEGRADE FINE SOIL
FRACTION TO REMOVE
MOBILE PCP & PNAS

STABILIZE TREATED
SOIL TO IMMOBILIZE
DIOXINS

. flowsheet for such a treatment process for the Arkwood, Inc. site
.s shown in Figure 4. Note that this flowsheet is continuous as
opposed to batch, and is designed to treat all affected materials
on the site, including sludges. This flowsheet follows the con-
ceptual outline in Figure 3, and is based on the results of the
treatability studies that have been completed. Given this
flowsheet, some additional optimization studies would be required
at the bench 1level, to better define design criteria for the
circuit. Following the bench-scale studies, a pilot circuit would
be assembled and operated to develop the final design criteria for
the commercial system.

The critical factor in the pilot operation would be the determina-
tion of the acclimatized, steady-state kinetics of biodegradacion.
Results from the bench satudies showed that the appropriate
indigenous organisms existed and that biodegradation was feasible.
Although an estimated rate was calculated in the Feasibility
Report, the treatability studies did not begin to develop the
appropriate rate da%a for biodegradation, which can only be acconm-
plished in a continuous system. Numerous studies have shown that
continucus Dbiological reactors, when operated under controlled
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FIGURE 4

EXCAVAIED
S0IL

FLOWNHEEY: PROPOSED IREATMENY PROCESE FUR TRE AMKWOUD SITE

SLUnRY MAKEUP
BLEED 3I7REAM
TROMKEL YATEL
s )
COXTAHLNATED
GOARSE AQLopus
SCLFEX
SCREEX BI0REACTOR
UIIERSIIE
YASHED SCAREEX 1¥1CXEXER
THICKENER
OYELSIZE GVERFLOY
THICIESER
UEDERFLOY
SLILY ' SITE
FUIRIEXTS
BIOREACIM SLUDGES
BELY FILIER
FILTRATE
PRESS CALE
ADDITIVES STABILIZATION
STABIL]ZED
SCREEX

VIDEXZIZE
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conditions, perform far better than would be expected from batch
studies (Gunter Brox, EIMCO, personal communication). This forns
the basis for the development of the EIMCO Biolift Reactor, which
we would propose using for the actual remediation. Based on past
experience, residence times on the order of a few days would be
expected once steady-state conditions are achieved. fThis assump-
tion would be verified in pilot studies prior to field remediation.

A treatment process flowsheet for the Arkwood, Inc. zite is shown
in Figure S. The process equipment and recycle loops have been
defined, and the preliminary control strateqgy has been established.
This is a relatively simple, flexible process that would utilize
conventional water treatment and mineral processing equipment.
There are no mechanical or logistical issues that wouli prevent
this process from effectively treating soil and sludges from the
Arkwood, Inc. site. The final proof of the efficacy of such a
process would come from a successful pilot testing program.

4. usio

-he results from a series of treatability studies indicated that
soil washing, within the expected guidelines for cleanup of PNAs
and PCP, could reduce the volume of soil that would require
idditional treatment by approximately 65 percent. The residual 35
‘ercent of soil (the fine soil fraction) could be treated biolog-
tally, degrading 80-95 percent of the remaining PCP and reducing
ie levels of indicator PNAs to approximately 40 ppm. The contam—
nants that remained after biological processing were not detected
oy TCLP, indicating that biodegradation is also a stabilization
technology relative to the remaining constituents of concern.
Since dioxins and furans are not amenable to biological treatment,
the residual soil could be stabilized following biological treat-
ment to reduce mobility of all remaining hazardous constituents.

Based ~n the results of these studiez. an innovative remedial
process could be designed which incorporates socil washing, biode-
gradation, and stabilization. The integration of these three
technologies resulvs in a comprehensive, effective treatment pro-
cess that reduces volume, toxicity and mobility of all constituents
of concern at the Arkwood, Inc. site. This integrated procesas
utilizes proven technology, employs standard industrial equipment,
is protective of human health and the environment, and minimizes
the impact of remediation on the local community.
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C. Feasibility study of Soil Washing/In Situ Vitrification

1. Introduction

This section addresses the feasibility of using a combination of
soil washing (sieve-and-wash} and in situ vitrification (ISV) to
achieve desired treatment levels in affected soils and sludges.
Taken collectively these two processes present an attractive
alternative compaied to Alternative H.

ISV is in situ electric melting of contaminated solids at high
temperatures, typically in the range of 1600-2000° centigrade (C).
Four electrodes are placed to the desired treatment depth. Since
soil is typically not conductive enough in its natural state to
allow process initiation, a graphite containring mixture is placed
on the ground between the electrodes tc provide a starter
conducting path. Electrical current heats the starter path and the
adjacent soil to temperatures above 1600°C.

Jpon melting, soil becomes electrically conductive; thus the molten
1ass becomes the primary conductor and heat transfer medium allow=
-ng the melting process to continue downward and outward. The melt
:antinutes downward at a rate of 1 to 2 inches per hour. The ISV
rocess results in a volume reduction ranging from 20% to more then

Y¥. The melted mass cools resulting in a glass monolith similar
5 volcanic glass.

drganics are destroyed by being broken down into their atomic con-
stituents by the intense heat (pyrclysis). Volatile contaminants
driven off as gases are collected I, 1 negative pressure vent hood
and routed through a treatment system where they are cooled,
scrubbed, filtered and treated before release. Metals and
nonvolatile constituents of inorganics are incorporated into the

melt and become part of the glass which is highly resistant to
leaching.

An ISV site is usually broken up into a "“checker board" grid for
treatment. A typical block in the proposed treatment grid would
measure 25 feet by 15 feet by 15 feet deep.

Figure 6 shows a schematic of the proposed concept.

Saveral tests conducted by Geosafe, Inc., the vendor for this
patented process, show that ISV is effective in the removal of a
variety of organic and inorganic constituents. Table 4 provides
a list of materials which have beern processed in ISV tests. Table

5 shows typical removal efficiencies which can be expected for
constituents found on this gite.

—-3 B
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SURFACE GRADE RUN-ON PREVENTION (e.g.. PLASTIC SHEETING)

', /—— RUN-OFF /AROUND PROVISION
~ | = PLASTIC LINER

‘ S Lo AFFECTED MATERIAL

| ' - =TT CW/LOW FLUXING)

12-20 FT. | S m IR _—— TRASH (WITHIN LIMITS)

= UNAFFECTED SITF SOlE — - —— =

b = e o s — e s

25-30 FT. (OR MULTIPLE} !

OTHER FEATURES:

'} TREATMEMT TRENCH T BE PLACED BN CLEAN SO, ABOVE GROUND WATER, AT CONVENIENT LOCATION.
2} LARGER ROCK (>12 MESH) REM(OWED PRIOR TO STAGING BY SIEVE-AND-WASH PROCESS

3} SMALL LUK ADDITION WILL "FOCUS™ MELTING.

4) 30-40% VOLUME REDUCTION FXPECTED.

§) TCPSOIL OR TRENCH SPOIL BACKFILL (NQ CAP NEEDED).

SOURCE: CEOSAFE CORPORATION

ERM-Soathwest, inc

NEW ORLEANS. LOUISINA HOUSTON, TEXAS FIGURE &
ISV STAGED N STU APPLICATION

CONCEPT FOR THE ARKWOOD INC. SITE

I DATE  09/t1/90 W.ONG. 92144002190
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Heavy Metals

Lead

Nickel

Cadmium

Arsenic

Barium

‘ine

arcury
pper
iuminum
ron

TABLE 4

Waste Materials That Have Been
Processed in ISV Tests

Liquid Organjcs

PCBs
Dioxin
Trichlorethylene
Carbon
Tetrachloride
Dichlorobenzene
Benzene
Methylene
Chloride
Toluene
Ethylene Glycol
Methyl ethyl
ketone

S0

Wood

Buna Rubber

PVC

Polyethylene

Neoprene

Ion Exchange
Resin

Teflon

Paper

Cotton

Polypropylene

DDT, DDD, DDE

Radioactive

Plutonium
Amerecium
Radium
Jranium
Radon
Casium
Ruthenium
Cobalt
Strontium
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1131 T*BLE 5
Typlcat 3rganic Destruciion/Removal Efficienties

concentrat fon Percent Percent Totat
Coniami nant (pob ) Destruction Removal (1) DRE (%]

Grganic Pestictdes.

4.4° DDD. ODE. DOU 21-240,000 29 3 - 99 99 *>49 g »99 9349

Aldrin 113 »97 >9%. 9 »99 .99

Cchiordane 535.000 9% 95 >99 9 »39. 9999

Dieildrin 24.000 98-99 9 >99. 9 *99 99

Heptachtor &1 Qg 7 »499 9 *99 .99
volatiles

Fual Qli 230~ 1,000 >99 >99.9 »99 999

MEK 6.000 (2} >99 »9%9. 9 »99. 999

Toluene 203,000 99 996 >9Y. 9 >99 99999

Trichlorcethane 106, 000 99. 995 »9%4.9 »99.99999%

Xylenes 3.5313.000 99 998 »99.9 »99.9999%
Semivoiat! les

Pentachliorophengt >4 ,000, 000 99 995 »8G 9 »9% 99999
Nonvalatiles

Gltyco! 8.000 (3 >98 >49 g »%9 99

PCBS. 19.400, 0G0 99 9 - 99 99 >99.9 *»89 9999

Dioxins »47.000 99 .9 - 99 99 >89 § >»99. 9999

Furans >9 . 400 99 9 - 99 99 »99 9 *»99 9499
NOTES
{1) this is the percent removed. from (he off-gas. Of the amaount (ematning

alter the percent destiroyved; thus the percentages are additive (or total DRE.

98% MEK in container, yvielding 6.000 ppm in taver of contalner thickness.

?g? :thvlene glvcol in container. vietding 8.00% ppm in [aver of container
ckness.

P,
ot By
L —
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The first step in this alternative is soil staging by the gieve-
ard-wash process (see Section V). This process successfully
se-arates the coarse portion of the reasiduum from the affected fine
materials. A slurry containing this fine material is then dewater-
ed and the filtrate returned to the washing process. The filter
cake containing the concentrated constituents of concern (approx-
imately 7,000 cy) is then transported to a trench and treated by
in situ vitrification. Benefits of preceding ISV with soil washing
are given in Table 6. (Soil washing is discussed in Section V.)

Following the sgoil washing process, affected material would be

placed in a plastic lined trench located in an area which exhibits

vaery low potential for formation of a sinkhole. Since excassive

water is a deterrent to successful completion of an ISV project,
necassary measures will be taken to preclude water from entering
~he treatment area. This will alleviate cc..cerns about the karst
gology causing problems during processing.

.PA has expressed a concern raegarding sinkhole development on this
site. ISV would provide an effective means of eliminating that
ssue because the residual wmonolith resulting from this process
ill be nonhazardous and structurally sound.

om a structural standpoint, after the material has been vitri-
1ed, the resulting monolith has a tensile and compressive strength
.ypically about ten times that of unreinforced concrete. This
rgsults in a structural element which has the ability to span a
.arge sinkhole in the unlikaly event one should develop beneath
the treated area. Additionally, after cooling, the ISV residual
forms a structure physically and chemically similar to obsidian.
This mass is so resistive to weathering it is expected to withstand
exposure for geologic time periods of thousands to millions of
years. If physical damage to the monolith did result in the
production of fine particle sizes, the ISV residual has been shown
to pass EP toxicity and TCLP testing criteria.

One of the more attractive features of ISV is the fact that all
affected materials would be treated on-site. Excavation of
affected materials is required for incineration or ISV processing;
however, IS5V offers the potential for treating some materials,
namely that in the railroad ditch, in place without requiring any
excavation. Additionally, materials ganerated as a by-product of
the cleanup such as spent carbon, safety equipment, and so forth
can be added to the trench where the affected scil is to be
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1)

2)

3)

4)
5)
)

7)

TABLE 6

Benefits of >12 Mesh Fraction Removal

Avoidance of melting large amount of uncontaminated
material

Avoidance of neaed for increased levels of fluxant addition

Avoidance of possible interference by chert rock in malt
dynanmics

Shorter ISV procaessing time
Lowar ISV costs
Greater public acceptance

Improved satisfaction of SARA mandate

- O
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treated. Except for those materials associated with the last melt,
all these items will either be consumed in the heat of the melting
s01l or will be encapsulated inside the monolith. The remaining
small quantity of carbon can then be disposed of cff-site.

With incineration, an ash will be generated which must be back-
filled and covered with a topsoil cap. Ccnversely, the ISV process
does not generate any additional materials. Once the soil melting
period is complete and the mass is cooled, the process is finished
and no further maintenance is required.

Ancther advantage to the use of ISV is that once the process is
underway, treatment of the material is quite rapid. After the
initial melt is begun on the surface, the heated material begins
to move downward through the affected material processing it at a
rate of approximately 1 to 2 inches per hour. At the planned
trench depth of 15 ft, this would result in a processing time of
7 to 15 days for each zone of material. Total processing time
would be un the order of 6 months to 1 year after startup. By
contrast, treatment by on-site incineration would take as long as
2 years to complete.

Concern may be expressed that ISV is an innovative technology.
While the process is certainly innovative, it is not unproven. As
for being innovative, SARA charges EPA to favor such technologies.
ISV meets the criteria for innovative technologies listed in CERCLA
guidance, including:

o tte eatment i ementability. There would be less
movement of equipment to the site and less installation/
construction required. This 1is reflected in the

mobilization costs for ISV, which are less than half those
for incineration.

o Feyer pot g;gally adverse impacts. Tighter control on air
emissions is attained with the ISV emissions hood than is
attained with standard incinerator air pollution control
devicas (APCD).

3 levels ¢ ance., Fstimated
total szJect costs for ISV are tWO—thirds of those for
EPA's preferred soils remedy, with equal destruction and
removal efficiencies (DRE) achieved. The main reasons for
this are the higher mobilization, construction and
decontamination/demobilization costs associated with
incineration because of the type and amount of equipment
required (i.e., kiln or primary thermal chamber, secondary
chamber for combustion of off-gases, ¢treated off-gas
stack).
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3. pdvantages of ISV

The ISV process has numerous advantages over Alternative H. These
include:

o Lower cost

¢ Higher site-wide organic DRE through recycling of captured
off-gas contaminants

Lesser potential for formation of dioxins/furans through
oxidation of PCP

o Significant (25-40%) residual product volume reduction
(n.b., incineration of clay can result in volume increase)

© Unequalled residual product from structural, longevity,
leaching, and biotoxicity viewpoints

o Significantly better off-gas treatment safety
(approximately 1/7 the off-gas volume to be cleaned up)

Significantly batter energy consumption (1/2 to 1/3 the
thermal equivalent of incineration)

0 Greater overall safety

© Greater community acceptance expected
4. 13V Precedents

Selection of ISV as the preferred alternative is not without pre-
cedent. At this time, ISV is currently being considered for use
at several Superfund and RCRA Corrective Action sites. In fact,
EPA has selected the process for remediation of one Superfund
Removal Program site and two Remedial Program Sites. Treatment
requirements at these sites represent a variety of constituents
including PCP, dioxin, pesticides~herbicides, PCB's, lead and so
forth. At cne of these sites, Crystal Chemical Company in Houston,
ISV emerged as EPA's preferred remedy to treat waste containing
arsenic and low levaels of organics. EPA is in the final decision
process on the Crystal Chamical site.

Sites where ISV is the chosen or preferred remedy include:

1. Parsons Chemical/ETM Enterprises Superfund Site
Grand Ledge, Michigan

Region V Superfund Removal Program/EPA Lead
EPA Funded

No ROD, but removal program equivalent
Pesticides/Dioxin/Mercury
2=4,000 Tonsg

EPA expects to issue contract by 9/30/90
-l Do
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Northwest Transformer Superfund Site

Everson, Washington

Region X Superfund Remedial Program/EPA Lead

PRP Funded

ROD, Contingent upon successful T-Testing

Treatability test complete, awaiting analytical results

PCBs only

1,500-2,500 Tons

Consent order requires rapid schedule after successful T-
Tasting

Ionia City Landfill Superfuni Site

Tonia, Michigan

Region V Superfund Remedial program/EPA Lead
PRP Funded

ROD, Contingent upon successful T-Testing
Mixture organics/inorganicsg, some rubble/debris
6,000 Tons

PRP work planning now in progress

CRAB Orchard Wildlife Refuge Superfund Site
Carbondale, Illinois

Region V Superfund Remedial Program/EPA Lead
PRP Funded

ROD, Contingent upon successful T-Testing
PCBs/Lead

40,000 Tons

PRPs pursuing T-Test planning

Transformer Service Facility Superfund Site
Spokane, Washington

Region X Superfund Remedial Program/3tate Lead

PRP Funded

Consent Decree Between state and PRP

PCBs only (to 10,000 PPM)}

2,700 Tonsg

Final contract negotiations underway

This will be demonstration for National TSCA Permit

Shattuck Chemical Superfund Site {One of Denver Radium Sites)
Denver, Colorado

Region VIII Superfund Remedial Program/State lead

EPA Funded

Special Large~Scale demonstration project for EPA/HO
Radium/Radon/Organics

900 Tons

Awaiting review of T-Testing Report which was just issued.

a3~
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10.

11.

M-1 Holding Pends Site :
Rocky Mountain Arsenal/Commerce City, Colorado ‘
DOD IRM Site/Corps of Engineers managed

DOD Funded

DOD Equivalent of ROD

Arsenic/Mercury/Various Pesticides~Herbicides

15,000 Tons

30% Remedial Design just completed

Site 10

Arnold Air Force Base, Tennessee

Region IV RCRA Corrective Action Site

DOD IRM Site/Hazwrap Managel

DOD Funded

DOD Equivalent of ROD

Mixture organics/inorganics (0ld Fire Training Pit)

8,000 Tons

Approved through systems command (Top Level); Awaiting Funds

Crystal Chemical Superfund Site

Houston, Texas

Region VI Superfund Remedial Program

PRP Funded

ISV Preferred Remedy/ROD expected to issue by 9/30/90
Arsenic/Low levels of organics

17,000 Tons

PRP resisting EPA's selection as preferred remedy; EPA in
final decision process now.

Anderson Development Superfund Site

Adrian, Michigan

Region V Superfund Remedial Program

EPA Funded

ISV Preferred Remedy/ROD expected to issue by 9/30/90
PCBs/Metals

4,000 Tons

PRP Vigorously resisting EPA's selection as preferred remedy:
EPA in final decision process now.

Wasatch Chemical Superfund Site

Salt Lake City, Utah

Region VIII, Superfund Remedial Program

PRP Funded

Approved FS Recommends ISV

PCP/Dioxin

8,000 Tonsg

PRP/EPA/State have consensus on ISV as preferred remedy;
preparations for public hearing underway.

~d 4~
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5. mplementabilit \A

The ISV vendor, Geosafe, Inc., has the personnel and mobile treat-
ment equipment available to implement the ISV treatment process,
and has indicated that the process is technically applicable to
affected soils and sludges at the Arkwood, Inc. site.

Regarding availability of services, Geosafe acquired one ISV
machine operational during 1989. Additional wmachines will be
procured as the expacted market for ISV materializes. Geosafe is
able to procure additional machines within four to =six months,
which is significantly less than the time typically required to
perform treatability testing, permitting/compliance, and remedial
design eifforts prior to on-site operation. Geosafe is willing to
consider purchase of new itachines for specific projects if the
client has a schedule need that cannot otherwise be met by existing

equlpment Geosafe will make schedule commitments for its machines
given a corresponding commitment by the client.

Geosafe does not anticipate difficulty acquiring and malntalnlng
field operations crews for 1its ISV systems. Geosafe conducts its

own specialized ISV training program at its training center in
Richland, Washi=gton.

Because Geosafe holds worldwide exclusive rights to the ISV
technology in the field of hazardous waste remediation, it is not
possible for a client to obtain competitive bids for the I8V
portion of a project. However, competitive bidding is possible on
the related site preparation and general contractor support work.

6. Comparison of Soil Washing/ISV to Alternative H
ISV appears to be a cost effective remedy when compared to

Alternative H, on-site incineration. The main reasons for this
dre:

o The shorter processing period reduces operating costs.

o Specialized equipment required for ISV is trailer mounted
and can be guickly and easily moved onto the site.

o Energy consumption is lower than required for incineration.
Moreover, the ISV process appears to have the potential for better
acceptance by the community. Even though the process has had
limited commercial application to date, there has been significant

media inguiry and reporting on it, and it has been received
positively a number of times in various public hearings.

.-45...
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ISV has several advantages that relate to community acceptance,
including:

o the unequalled quality of its residual product,

© a non-threatening appearing (and sounding) on-site equip-
ment system, .

o the absence of any prior adverse record of misapplication
or failure to perform, and

0 a very credible scientific basis and state of development
by the U.5. DOE and Battelle Memorial Institute.

There is a public familiarity with giass and natural obsidian, and
a recognition that they are essentially not degraded by the
environment; this public¢ perception together with technical data
on the ISV residual product supports the public recognition that
contaminants are permanently and harmlessly bound in the ISV
residual product.

Additionally, it is noted that neither ISV nor Geosafe has any
negative performance record that can adversely affect community
acceptance. Incineration has public image difficulties (e.g., a
smoke-stack lmage).

The extensive development program leading to the commercialization
of ISV techhology, and the excellent technical reputation of the
developing organizations (e.g., U.S. DOE, Battelle), also provide
a significant degree of credibility to the technology®s acceptance.
The technology has undergone significantly more development and
test work than most other new technologies being introduced to the
impending remediation wmarketplace.

Table 7 provides a comparison of ISV and incineration.

For comparison with Alternative H, a sieve and wash/in situ
vitrification alternative has been written in the FS Report format
and is included as Appendix F.

7. e I vemnents SY

Although ISV was considered at the time of pre-screening of
alternatives approximately two years ago, it was discarded as a
potential remedial technology bacause of perceived technical
difficulties and because it was not viewed as a commexcially
available technology at that time. However, in the intervening two
years, significant developmental activities in the area of I8V
technology have been carried out, and initial problams have been

-46-
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TABLE 7

Comparison of ISV to Incineration

Remediation Criteria

1. Permanence/esti-
mated life of

remediation

2. Reduction of
toxicity

a. Reduction of
mobility

4. Reduction of
contamipnated
volume

5. Performance on-
site

6. Performance in

situ

7. Reduction of
long=-tern
liability

g. Cost effective~
ness

9. Other operations
requived

10. Safety

1l.Community
accaptance

ISV

Geologic time periocd

Organics destroyed
beyond EPA DRE
requirements

Inorganics perma~-
nently "immobilized"
in residual

25%-30% reduction
minimum for wmost
soils

Yes -~ mobile, on-
gite

Yes, with or without
staging

Maximum
benefit

possible

Equal or lower cost

Excavation and
staging of sand/
fines required

Lowest possible
occupational expo-
sure, zero transport

risk, inherent in
situ safety benefits
Very good

-4 7~

Incineration

Permanent for organ-
ics, not applicable
to inorganics

Organics destroyad
beyond DRE require-
ments

None for inorganics

Very small, to ex-
tent of organic
volume (e.g., 1-5%)

Yes, mobile, on-site
No, not possible

Good for organics,
not applicable for
inorganics

Equal or higher cost
Excavation, pre-

treatment, treatment
of large volumes of

combustion gases,
complex interrelated
components, high

probability of fre-
quent downtime

Higher occupational

exposure risk, zero
transport risk

Poor image
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solved. The erosion of electrodes which significantly limited the
depth of potential melts has been solved with the development of
electrodes that move down as the melt progresses. Off-gas
treatment systems have been improved as have the efficiency and
size of the hood used to cover the melt. Numerous laboratory,
e¢ngineering and pilot scale mnelts have been carried out. The
results of these tests prove ISV to bhe a viable technology for
hazardous material destruction and immobilizatioen. Also, in the
interim, the technology was commercialized. Batelle has advanced
the commercial credibility of the rrocess so that ISV is now a
viable remedial option being selected, or broposed for selection,
at numerous sites (see Section 4, above).

-4 g
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VII. EVALUATION OF EPA'S CANCER RISK AGSESSMENT FOR THE ARKWOOD,
INC. SITE

Dr. Jon Rauscher, Toxicologist for the Texae Ramedy Section, EPA
Region 6 authored the memorandum entitled, "Upper Bound Excess
Lifetime Cancar Risk and Remadiation Goalg for the Arkwood Super-
fund Site," July 6, 1990. The memorandum consists of calculations
of carcinogenic risk associatsd with exposure to dibenzodioxins.
Although the memorandum employs some of the exposure parameters
used in the August 30, 1989 “Endangerment Assessment, Arkwood, Inc.
gite," the underlying methodology is not consistaent with the risk
assessment documaent that was approved as final by the EPA Region
6,

There are three categories within the Ravacher memorandum that ERM-
Southwest considers ihappropriszta:

1. the derivation of dloxin concentrations;
2. the procedure for assasging total risk: and
3. tha target level for carcinogenic risk.

A'

The dioxin concentrations employed in the Rauscher memorandum are
presumably the upper 95 percent confidence limit of the arithmetic
meéan. The arithmetic maean is not the mathematically propar value
to use for this data base in that it results in an overly conserva-
tive value. As wag demonstrated in the Arkwood Endangerment
Assegsment (Section 4.3, "Estimation of Concentration of Indicator
Chemicals at Points of Exposure”), tha Arkwood, Inc. site con-
cantrations are log-normally distributed, not normally distributed.
The wmost appropriate measure of tha average value foy & normal
distribution is the arithmetic mean, but for a log~normal dis-
tribution, tha carract valua for tha avarage is the gaometric mean
(R. 0. Gilbert, st iC gthods _ o)etal: , ]
Monitering, Van Hostrand Ralnhold 1937 Ch. 12 and 13) The
geometric mean has been employed by EPA Region 6, e.g., at the
Chrome I and II Sites in Odessa, Texas. There ars substantial
differences batween the upper 95 confidence limit, arithmetic mean,
and geometric mean for a givaen data base. These differences can
have a significant impact on the accuracy of risk asseasment. Por
example, for the dloxin data at the Arkwood, Inc. site, we observe
the following values:
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Upper 95 Percent

Geometric Confidence Limit
(ppb] ~Mean. Avithmetic Mean of Arxithmetic Mean
RC Grid 1.8 36.5 62
TC srid 1.5 6.2 10
B urid 1.5 12.4 18

These data are calculated using the revised Toxicity Equivalent
Factors of 1989 to estimate 2,3,7,8 - TCDD equivalents. The data
indicate tha mubatantial differances among thesa various values.
The loweat of these is the geometric mean, yet it is the most
mathematically correct procedure for determining repressentative
concantrations for an environmental data base. Therefore, to use
the other values in dioxin risk assessment is not only mathae-
matically improper but leads to an oversstimate of exposure and
risk by up to an order of magnitude.

B. Procedyrg for Asseasing Total Rigk

The Rauscher memorandum calculates total cancer risk by simple
summation of the chemical intake of each aga group, and then by
calculating the risk from that single value. This same method was
utilized in the original draft of the Arkwood Endangerment
Assasgment, but Region 6 stated that the method was inappropriata
and required the use of time~weightad-averaging (TWA) for each
exposad age group (EPA Comments on Arkwood Endangerment Assessment
from Garret Bondy to R. H., Fuller, ERM-Southwest, Inc., July 28,
1989). This revision was incorporatad into asubsequent drafts of
the document. Although there is no significant difference betwaan
simple summation and TWa (with TWA providing a slightly lower
estimate), the TWA wmathod should be considared the preferred
nethad. Furthermore, the memorandum demonstrates an inconsistancy

in approach to assessing risk at the Arkwood, Inc. site by EPA
Region 6.

C.

The Rauscher mamorandum suggasts in its mathematical formula for
calculatxng PAH remediation goals (page 4), but does not overtly

stats in the taxt, that a tardget cancer risk of 10° i{s tha
remadiation goal for the Arkwood, Inc. site. Thie is inconsistant
with the future industrial land use pattern proposed for the sits.
A risk level of 10® can be appropriata for a residential area, but
this land use pattern is not expected to be applicable to the

w5
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Arkwood, Inc. site. For an industrial area, a risk level of 10% or
even 10" can be applied with adequate protection of human health
and the environment. For example, at the Geneva Industries site
in Houston, Texas, a PCB clean-up level of 100 ppm was recommended
by the Record of Dacision (September 1986); this level corresponded
to & 10" cancer risk lavel as determined by the risk assessment for
the site (IT Corp., November 1985) .

While not adopted in the Proposed Plan, the formula in the Rauscher
memorandum for the calculation of a DPNA clean-up level at the
Arkwood, Inc. site utilized a total axposure time of 30 years.
This is in contrast to a period of 10 years stated by Region 6 to
be applicable for industrial settings (Ruth 1Izraeli and Jon
Rauschar, personal communication, April 23, 1990).

D. conclusions

It can be concluded that the EPA risk assessment does not employ
mathodology consistent with the original, approved Arkwood
Endangermant Agsaessment or evaen with Ragion 6's own policy. This
risk assassment should tharafore ba disregarded in evaluating
cancar risk at the Arkwood, Inc. sitea.

E. Supplemental Materials

After the Arkwood Feasibility Study and Endangerment Asgessment had
baen approved by EPA Region 6, & new set of toxicity equivalent
factors (TEFd) waere introduced to the Arkwood, Inc. site, by the
Agency that subatantially changed several of the concentration of
dioxin congeners at the site, especially the octa-chlorinated
homologue. 1In view of the concerns raised by the changing dioxin
values, saveral supplemental documents are hereby provided to
agssess the impact of the revised dioxin concentrations on the
endandgerment asmsessment and on remedy selection. The following
documents are fourd in the Appendices:

© MEvaluation of the 1989 Endangerment Assessment for Arkwood,
Inc. Sitev;

© "Review and Critique of the Scientific Basis of the TEF for
QCDb",

© "Alternatives to Incineration for Soils Containing Greater
than 20 ppb Dioxin":

© fDioxin Clean-up Goals for Arkwood, Inc. Sita": and

-5l
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© *“Calculation of Preliminary Health-Based Soil Cleanup Levels
for Polynuclear Aromatic Hydrocarbons (PAHs) at the Arkwood
Site in Omaha, Arkansas"

53w
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VIII. ADMINISTRATIVE RECORD
A. Incomplete Record

In response to the EPA's invitation to the public to comment on the
Public Record, MMI makes the following comments:

The Administrative Record Index, Draft Final, for the Arkwood, Inc.
sita (ARK 084930148) dated July 12, 1990 does not include many of
the letters, reports and other documents that were submitted by MMY
to the EPA or received by MMI from EPA, during the RI/FS. ‘Several
of these are significant in terms of documenting the RI/FS progress

and procedures. MMI hereby requests that the following documents
be included in the Administrative Record:

isce eous Mattersg

1. Letter from Larry D. Wright to Bob Bavker., 3/4/87:

Necessity to Kkey sampling events to hydrological
monitoring data.

2. Letter from Bob Barker to Ruth Izraeli, 3/5/87: Revisions
to Arkwood, Inc. Site Work Plan; i.e., revised monitor
well construction details, revised Health and Safety
Plan, revised QA/QC Plan and gaging stationh proposal.

3. Letter from Richard Fuller to Ruth Izraeli, 3/10/87; RMAL
QA/QC procedures.

4, Letter from Richard Fuller to Ruth Izraeli, 3/16/87:
Proposed geophysical investigation and qualifications of
ecologists doing site ecological assessment.

5. Letter from Ruth Izraeli to Bob Barker, 4/6/87: Comments
cohcerning revised work plan documents.

6. Letter from Richard Fuller to Ruth Izraeli, 4/20/87:
Preliminary results of well and spring inventory and
selection of wells and springs to be sampled.

7. Fax from Ruth Izraeli to Richard Fuller, 4/28/87:

Preliminary acceptance of wells and springs to be
sampled.

8. Letter f{from Richard Fuller to Ruth Izraeli, 5/1/87:
Response to EPA comments on revised work plan documents.

9. Letter from Richard Fuller to Ruth Izraeli, 9725/87:
Response to EPA questions concerning need to coordinate

-5
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io0.

11.

12,

13.

14.

1s.

1s.

17.

19.

20,

21.

spring and well sampling events with meteoroclogical and
hydrological investigations.

Letter from Richard Fuller to Ruth Izraeli, 10/23/87:
Revisions to Arkwood, Inc., Site Work Plan.

Letter from Richard Fuller to Ruth Izraeli, 4/9/8s:
Response to Ruth's questions concerning samples to be
collected for determining target parameters.

Letter from Steve Calhoun to Ruth Izrael;, 7/7/88:
Proposal for conducting EM geophysical survey,

Letter (unsigned) from Ruth Izraeli to Bob Barker,
7/13/88: Additional compounds to be added to indicator
list.

Letter from Richard Fuller to Ruth Israel, 9/23/23:

Elimination of gauging station at southeast end of
railroad tunnel.

Letter from Steve Calhoun and Richard Fuller to Ruth

Izraeli, 5/27/88: Procedures for conducting Phase 1¢
soil sampling.

Letter from Steve Calhoun and Richard Fuller to Ruth
Izraeli, 10/4/88: Procedures for use ang documentation
of high volume air samplers,

Letter from Stephen Doss to Richard Fuller, 10/6/38:
Weston's comments to Phase 1C 801l boring proposal.

Letter from Richard Fuller to Ruth Izraeli, 10/11/83;

Reply to EPA technical comments on Phase 1C s0il boring
proposal.

Letter from Richard Fuller to Ruth Izraeli, 10/28/88:

Discussion of problems related to high laboratory
detection limits for PAH compounds.

EPA internal memorandum from Randall E. Brown to Larry
Wright, 11/15/88: Disposal of Wood Treating Wastes from
the Arkwood, Inc. Superfund Site.

Letter from Richard Fuller to Brent Truskowski, 12/27/88:
Final Phase I monitor well installation procedures.

-54=
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22.

23.

24 .

25.

26,

27.

28.

29.

30.

31.

32.

33.

4.

Letter from Richard Fuller to Brent Truskowski, 1/4/89:
Revisions to final Phage I mnonitor well installation
procedures.

Letter from Richard Fuller to Brent Truskowski, 1/24/89:
FS alternatives analysis; i.e., preliminary assembly of
remedial alternatives.

ietter from Richard Fuller to Brent Truskowski, 2/6/89:
Revisions to Treatability Study Work Plan.

Letter from Garrett Bondy to Richard Fuller, 2/26/89:
Comments on Treatability Study Work Plan.

Latter from Brent TrusKowski to Richard Fuller, 3/23/89:
EPA approval of Soil Sampling Plan.

Letter from Sam Becker to Richard Fuller, 4/25/89: EPA's
approval of Final Treatability Study Work Plan.

Letter from Garrett Bondy to Bob Barker, 6/22/89: EPA
contractor comments and recommendations for use in
developing Phase II Work Plan.

Letter from Bob Barker to Brent Truskowski, 7/17/89:
MMI's decision not to proceed with interim removal
action.

Letter from Richard Fuller to Brent Truskowski, 7/20/89:
Final revisions to Phase I Remedial Investigation
Activities Summary Report (response to second round of
EPA comments).

Letter from Richard Fuller to Brent Truskowski, 9/8/89:
Transmittal of Revised Draft Assembly of Alternatives and
reply to alternatives analysis letter (discussion of K00l
waste and proposed F032 hazardous waste listing).

Letter from Richard Fuller to Brent Truskowski, 9/20/89:
confirming that EPA is satisfied with use of Tom Aley as
a karst expert.

Letter trom Garrett Bondy to Richard Fuller, 10/10/89:
EPA approval of Final Phase II RI/FS Work Plan dated
4/29/89.

Letter from Doice Hughes to Richard Fuller (ec: Brent
Truskowski), 11/22/89: ADPCLE Permission to conduct Tasks

~55w
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1 & 2 of tracing study with request for more information
before STA granted.

1. Letter from Larry Wright to Stewart Braznell, 4/13/88:
Letter describing process to determine due dates for
submittal of RI/FS documents.

2. Letter from Bob Barker to Larry Wright, 4/19/88: Letter
in response to Larry's letter discussing document due
dates.

3. Fax from Ruth Izraeli to Richard Fuller and Bob Barker,
6/22/88: Arkwood RI/FS project schedula.

4. Letter from Richard Fuller to Ruth Izraeli, 6/29/88:
Proposed changes in intermediate deadlines.

5. Memo from Stephen Doss to Ruth Izraeli (cc: Richard
Fuller), 7/26/88: Final revised RI/FS schedule.

6. Memo from Stephen Doss tc¢ Ruth Izraeli (cc¢: Richard
Fuller), 9/13/88: Revised RI/FS critical path schedule.

7. Letter from Richard Fuller to Brent Truskowski, 2/2/89:
Revised critical path schedule.

8. Fax from Weston, 4/24/89: Revised critical path schedule.
9. Letter from Bob Barker to EBErent Truskowski, 6/30/89:
Confirmation of agreements reached with regard to
delivery of Phase I RI report and Phase II work plan.
10. Letter from Richard Fuller to Brent Truskowski, 6/15/89:
Requested changes to the revised critical path schedule
received from Weston.

11. Letter from Allyn Davis to Bob Barker, 8/23/89: Proposed
second amendment to the Administrative Order on Consent.

12. Letter from Allyn Davis to Bob Barker, 9/19/89: Discusgses
schedule delays, stipulated penaltias, etc.

13. Letter from Allan Gatas to Cheryl Mack, 9/20/89: Follow
up on his discussion with her regarding the proposed
amendment to the consent administrative order.

-5~

008759



thunter
008759


h

14.

15,

D £t o

1.

2.

3.

4.

6,

Letter form Allan Gates to Cheryl Mack, 10/4/89: Letter
expressing concern over EPA's lack of responsiveness to
attempts at resolving scheduling difficulties, etc.

letter from Allan Gates to Allyn Davis and Cheryl Mack,
10/26/89: Chronology of events concerning schedule
conflict with MMI's proposal for resolution of matter.
i _ £:

Missing monthly progress reports:

July 1986
Sept.~-Dec. 1986
Jan. 1987

Maxr. 1987
June-Aug. 1987
Oct. 1987

bec. 1987

Feb.-Dec. 1988
Jan.-~Dec. 1958%
Jan.~July 1990

From Richard Fuller to Ruth Izraeli, 5/8/87: Updated
version of Arkwood Health and Safety Plan.

From ERM-Southwest to Region VI EPA, 3/31/89: Six volumes
of amalytical data plus data index.

From Richard Fuller to Brent Truskowski, 4/4/89:
Endangerment Assessment (lst Draft).

Draft Phase I Remedial Investigation Activities Summary
Report to Brent Truskowski, 4/13/89.

From Richard Fuller to Brent Truskowski, 5/26/89:
Endangerment Assessment (2nd Draft).

Frem Richard Fuller to Brent Truskowski, 6/15/86:
Rasponses to EPA technical comments on lst draft of Phase
I Ramedial Investigation Activities Summary Report.

From Richard Fuller to Brent Truskowski, 6/15/89: Phase
I Remedial Investigation Activities Summary Report, 2nd
Dratt (Red-line varsion).

Treatability Study Progress Report to Brent Truskowski,
6/29/89.
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10. Draft Phase IT Rermedial Investigation Work Plant to Brent
Truskowski, 7/17/88.

1l. From Richard Fuller to Brent Truskowski, 1/8/90: Remedial
Investigation Report, lst draft (red-line version), Vols.
I and II.

12. From Richard Fuller to Brent Truskowski, 1/8/90:

Feagibility Study Report (1ist Draft).

13. From Richard Fuller to Brent Truskowski, 1/8/90:

Feasibili“y &tudy - Vol. II, Treatability Study Report
(1st. Dratt.)

14. From Richard Fuller to Brent Truskowski, 2/26/90;
Remedial Investigation Report, 2nd Draft (Red-line
version), Vol. I only.

15. From Richard Fuller to Brent Truskowski, 3/2/90:
Feagibi{lity Study Report, 2nd Draft (Red-line version).

16. From Richard Fuller to Brent Truskowski, 3/30/90:
Remedial Investigation Report, Final, Vol. II only. (EPA
acknowledges Vol. I is in Admin. Record.)

17. From Richard Fuller to Brent Truskowski, 3/3/90:
Feasibility Study Report, Intended to be final, Vol. I
only. (EPA acknowledges Vol. II in admin. record but
thay still did not approve Vol. I1.)

18. Fax from St :s¢+ Calhoun to Brent Truskowski, 4/27/%0:
Included corrected FS pages and summary of monitor wall
water producing characteristics.

This section respectfully presents a discussion of several factual
or technical errors within the EPA Region 6 "Proposed Plan of
Action" {PPA) for the Arkwood, Inc. site (July 1290).

Page 2: The Administrative Order on Consant was entered into in
May 1986, not 1985.

Page 4: The PPA states that the majority of site risks result from
the prasence of dioxin. This is incorrect, gincs tha Arkwocod
Endangerment Assaegsmant has demonstrated that the majority of
cancer risk at the main site is due to tha carcinogenic polynuclear
aromatic hydrocarbons {PNA-~C). Even when the dioxin concentrations
are calculated according to the revised Toxicity Equivalent
Factors, the geometric mean dioxin concentrations do not signifi-

~58 =
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cantly change from those in the original endangerment assessment.
If concentrations do not change, exposure and risk remain the sanme.
The original assessment showed that 36 per cent of cancer risk at
the main site was due to dioxin, with the ramainder (64 per cent)
resulting from the PNA~Cs. The EPA bases ita statement concerning
relative dioxin risk on its own risk assesement for ths site. As
shown in Section IV - C of this document, howaver, this assessment
is inaccurate and inappropriate to the Arkwood, Inc. sita.

Page 9: The PPA states that Alternative H is the only soil reme-
diation option that provides long-termw protection to ground water.
However, alternatives C, Cl, D, E, P, and G provide varying degress
of sludge dastruction and soil remediation to & clean-up level
protactive of qround water. These alternatives were not fully
evaluated on this issue In the PPA, but are summarily dismissed on
thae basis of an improbablae catastrophic sinkhole formation.

In additcion, within thie same paragraph, the PPA stateg that Alter~
native H protacts ths public and the environment to thae “"maximum
extgnt poassible,” implying that this criterion renders Alternative
H preferable to all others. It should bhe pointed out that "maximum
protacticn” to the public is not the goal of site remaediation.
Protaection to a reasonable and acceptable level at a cost-affectiva
expenditure of monetary resources is the goal of site remaediation.

That goal is met by numercus other alternatives put forth in the
FS Report.

: In the definition of "Dioxin," the PPA statas that dioxin
is & "probable cancer causing [sic] agent.” This unsubstantiated
comment should ba heavily qualified. There is no evidence whataver
for the human carcinogenicity ef dioxin, deapite numerous wall~-
documented casqs of human exposure (sea Chamrisk documentas in
Appandices). The only carcinogenic data for dioxin comes fro=
laboratory data on experimental animals.

C. Rublic Meetindg

In accordance with Saction 117 of the Comprehansiva Environmental
Response Compensation and Liability Act, ths EPA has pariodically
held public meetings at the Omaha PFublic School to disaaminate
information concerning rrogresa at the Arkwood, Inc. Superfund
site. In order to correct and clarify some errors and miscon-
ceptions arising from the EPA's comments at the last two public
meetings, the feollowing raesponsas are raeepectfully provided. Each
responge is preceded by the raelevant portion of thae EPA's commsnt
as 1t aprears in the transcript of the procsadings. A transcript
of tha February 12, 19%0 public meating is attached as Appendix G,
for incorporation in the Administrative Record.
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Mr. Truskowski: The deeiest one we have is a wall that was actually
already there; it ls down a little over a hundred feet. And then
vo put soma deaper ones in tha railroad ditch area.

Rasponge;

The rallroad ditch monitor walle are all relativaly shallow, much
shallower than 100 faeet. Thay range (n depth from 15 to 23 fast.

Sommant (Page 10, Linea 10-12);:
¥r. Bondy: Two parts per million.

Mr. Truskowski: What is that, about 0.02 percent, is that how it
translates across?

Raxponse:

In terms of percant, the PCP concentration in New Cricket Spring
is approximately 0.0002% not (.02%.

gnn‘ans ‘Engg IQ Iinn' ]5,:3!-
\ Mr. Truskowski: Right, right, it comes out it comas out of Cricket

Springe along thae channel, and this watar disappears and comes

back, and disappears and comes back, and eventually runs into
\ Crickaet Creek.

|

1

Response;

The water flowing in Cricket Spring Channel has not baen observed
to repeatedly "disappesar and come back" and aventually run jinto
Cricket Creak. Cricket Spring Channal is typically dry all tha way

from the point at which Naw Crickat Spring water sinks below the
stream bed to its confluance with Cricket Crasak.

Baige Jacket: How many wells did you test in this area?
Mr. Truskowski: I think we tested somawhere around ten.
Regponsge:

A total of 15 domestic waells were sampled at varjous times.

008763
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The way we found what walls we found was going through the county,
to the city, and a lot of the wells may or may not be registered
with tha county or the c¢ity. So, that's the ones that we havae.

8o, I would say 40, paybe 50, which would give us 25, 20, 28
parcant o, tha wells.

BRSRONRG:
T™he initial domestic well survey within the 1.5-mile radius study

area jidaentifisd 36 wells. Wa samplad 15 of thesse or 42 parcent of
the identified wells.

Mr. Bondy: Ho, we are talking about dioxin.
Mr. Truskowski: Oh, about fourteen parte per million.
Hr. Bondy: Fourtesen part per million is tha highast we saw.

They meant to say fourteen parts per billion, not fourtean parts
per million.

-y - *

Mr. Truskowski: Eighty feat in this araa is actually a fairly deap
wall.

BReSDONSSe;:
Avarage domestic well depths in this area are hundreds of feet.
Eighty feet is a shallow waell for this area.

July 25, .1990 Public Meating

comaent (Page 13. Lines 6-l1dl:

... treatability study. In the treatability study we looked at the
soil washing, which is just what it sounds like, you run the soil
through the, for lack of & batter word, water in a washing machine.
It remadiates the pentachlorophenol, howaver, it fails to remediate
the carcinogenic polynuclear aromatic hydrocarbons, or tha dioxins,

-l
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Response:

Soil washing is basically a volume reduction process whereby the
fine soil particles are separated from the coarse particles. It
has bean damonstratad that the pentachlorophanol (PCP), polynuclear
aromatic hydrocarbons (PAHs) and dioxins tend to concentrate in the
fina size fraction. Therefore, by removing the fine siza fraction,
soil washing remediates all three, not just the PCP.

commant (Psge 13, Lines 15-20);

We also lookad at stabilization, in other words, turning the soil
into a concrete-like =mags, but it failed to remediate the

pantachlorophanol or tha carcinogenic PHAs, and we don't have the
results on the dioxins.

Rasponse:

Stabilization of the affected soil can ba achieved in ssveral ways.
During the Treatabllity Study, soil stabilization testing conducted
on untreatad aoils indicataed that PCP mobility might be increasad
by increasing the pH during the stabilization process. However,
no such increase in mobility was noted for PNAs. Therefore,
stabilizatjion would bae affactive for carcinogenic PNAs. Although
no data was developed for dioxins, available literature, including
the proposed Plan of Action for the Texarkana gita, indicates that
stabilization would also be effaective for thasne compounds.

comigant (Page 13, Linaes 21-25):

We also looked at an oxidation, which is a pretreatment step to a
bioremedial, bioclogical treatment. However, it failed to show any
e hanced results, 80 it was ascrapped early as an...

Rasponsei

Oxidation as a pretreatment step did not provide enhanced bio-
logical degradation. However, chamical oxidation did reduce both
PCP and PNA lavels from 5 to 20 percent in the Arkwood, “rc. site
soils. It theraefore does appear to have some benefit, b.t not ag

a stand-alona traatmaent.

... ldea. And then the biological treatment itself, the biological
treatment, basically using the microorganisms in the soil and othar
microorganisma, it failed to remediate the pentachlorophenol, 1'm

~G2-
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sorry, it did remediate the pentachlorophencl, however, it failed
to remediate the carcinogenic PNAs or the diuvxins to levels which
EPA considered protected.

Response:

Biological treatment studies indicated that it was an effective
method o¢f raducing the concentrations of both PCP and PNAs in the
sand/finus fraction of the site soil. After 56 days of treatment
pCP and PNA concentrations had been reduced by approximately 85
and 80 percent, respectively. PCP concentrations had reached the
300 myg/kKg action level beinyg proposed by the EPA. Therefore,
bioclogical treatment is an effective remedy for treating both PCP
and PNas. Insufficient data are available to make a similar
statement regarding dioxins.

Comment (Page 38, Lineg 3-20):

Since February we have done a more detailed review of the treat-
ability study results and a more detailed review of the geology and
found one treatability test showed that the biclogical treatment
of the sieve and wash would not remove the contaminants concerned
at the levels we felt comfortable with leaving them at the site.

Besponse:

As stated previously in response to the EPA comment on page 14,
lines 1~10, the biological treatment of the sanéd/fines fraction
did result in significant reduction of PCP and PNA concentrations.
After 56 days, the PCP concentrations were reduced to the 300 ma/kg
clean up level contained in the Proposed Plan of Action. There-
fore, the above comment is basically incorrect.

Second, we falt that the uncertainty with the geology, the
pogsibility of sinkholes, for example, was such that we could not
afford to leave thousands of parts per million of pentachlorophencl
and significant quantities of dioxin sitting at the site.
Response:

See Section I of this document.

-63-
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A/Z;?L%f en
| Hart

September 13, 1990

Ms. Jean Mescher
Project HManagey
McKesson Corporation
One Post Street

San francisco, CA 94104

Sear Jean:

Enclosed are the following deliverable documents:

008768

Review of the 1989 Risk Assessment and Development of
Refined ¢ ilth Risk Estimates

Position Paper Addressing the Scientific Basis of the
nevw TEF for OCDD

Position Paper Addressing the Inappropriateness of a
20 ppb Cleanup Level for Dloxin at Arkwood

A Discussion of Precedence at Other SuperFund Sites
Regarding Alternatives to Incineration for Soils
Countaining >20 ppb 2,3,7.2-TCDD Equivalence

Preliminary Health-based Cleanup Levels for carcinogenic PAHs at

Arkuoad



thunter
008768


008769

Ms. Jean Mescher
September 13, 1990
Page 2

The primary contributors to these do
Copeland and riyself. Please call if yo
these documents. We look forward to w

Sincerely,

Brent Finlev, Ph.D.
Supervising Toxicologist

5Q‘~g?: lenl,
Teri Copkland, M 5.

Environmental Toxicologist

-

,;Q”:,/’ ,;,;n .
Mari Harris, Ph.D.
Euvironmental Toxicologist

ChemRisk Division
McLaren/Hart

Enclosures

0913pal2

cuments were Brenc Finley,
u have any questiong pertaini
orking with you in the future
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APPENDIX A

Evaluation of the 1989 Endangerment Assessment for
Arkwood, Inc. Site
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EVALUATION OF THE 1989
ENDANGERMENT ASSESSMENT FOR ARKWOOD

SEFTEMBER 12, 1990
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ARENOOD 1989 PNDARGERMENT
ASSKSSKENT EVALUATIOR
SEPTEXAIR 12, 1990

PAGE E§ - 1

EXEGUTIVE SUMMARY

This reporr prasents an indepzndant revisev of the dlexin-related cancer
risk estimetes pressnted in ths 1969 Endengermsnt Azsoasment for tha
Arkvood g2ite in Omaha, Arkansis. The health risks sstimates presented {n
thié reviev are 2-J orders of magnitude iover than those etstimated in the
1989 EA, primarily due to the use of refined exposure sssumptions vhich
have baen published {n che pesr-vovieved sclenvific litsrature. The
conelusions of this vevisw ave a3 follovs:

Dloxin-rslated cancar ridkas for railroad personnal, children,
and adults exposed to goils at the mein site or in the vrailroad
ditch are {n the order of 10°% or lower.

The health risk estimates prsscntsd {n ths 1989 EA (7 x 10°% -
2 x 10%) should be considered upper-bound estimutss of
potontial cancer risk.

Estimaced ratss of dloxin uptake at Arkwood Are approximacoly
the same ai background levals throughout the 0U.8.

fstimated rates of dloxin uptake st the Arkvood site sre zavaral
ordars of magnitude lover than the "scceaptable™ levels that have
been aetablished by several gsgulatory agencies throughout the
world.

The i{nc¢rementsl dioxin body burdens agsociated vith sxposurs te
Actkvwood solls would be indisvinguishable Erom pre-sxiscing
background lavsls.
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ABXWOOD 1989 ENDARGERMENT
ASSESSMERT EVALUATION
SEPTEMBER 12, 1990

PAGE 1 - L

1.0 INRTRODUCTION

This report presents sn independent reviey of the dioxin-related cancer

risk estimaces preasenced in the "Endangerment Assessment, Arkwood, iInc.,

Cmahs, Arkangas” (ERH-Southwest, Inc., August 30, 1989). The Arkwvood site

is & former wood-pressrvative facility near Omaha, Arkansas. Ic vas in
operation from 1$62 to 1984; the chemicals used during operation vere
pentachlorophenol and cracsote. The purposa of the 198¢ Endangerment
Assessment (EA) was to assesz the potential healch risks assaclated with
txposure to pentachlorophenol, polyaromacic hydrocarbons, and dioxins in
$0ils, groundvater, and surface vater at the Arkwvood site. The 1939 EA
decermined that, under the Bogt probabla future land use conditions,
dioxin related cancer risks could range from 7.5 x 10% o 2 x 10°5.
The 1989 EA stated that those risks vere within the vange of acceptable
risks for Superfund sites (10°* to 1077y,

Since the completion of the 1989 EA, several risk assessment guidance

docuzments for Superfund sites have been published by the USEPA, including
"Risk Assessmant Guidance for Superfund; V.1,
Hanual® (1989) and

Hwoan Healith Evaluation

"Establishing Target Cleanup Concentrations for Soils

at Hazardous Wazta Sitas” (1989), Ssveral USEPA documents which

spacifically asaddress appropridte mathodologles for Gssassing dioxin-
related cancer risks have also been published including, r"Tniecin
Procadures for Estimating Risks Assoclated with Zxposures to Mixtures of
Chlorinated Dibenzo-p-Dioxin and Tibenzofurans and 1989 Update"

(1989%).
In addicion,

saveral rveports have recently dppeared in the Lliterature
vhich contain refinements to soma of the key dssumptions used to agsaess
dioxin-related hsalth risks in tha 1589 EA.
include:

Some of tha refinements

. published values for the

bioavailability' of octachlorinated
diaxin,

008775
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ARENOOD 1939 ENDARGERNFNT
ASSESSHENT EVALUATION
SEPTEMBER 12, 1990

PAGE 1 - 2

new cancer potency factors for dioxin, and

-

revisad soll ingastion rates for children and adults.

Incorporation of these and other rafinsments could substantially impact
che health risk estimatas for cthe Arkwood site.

The objactive of this {ndepandent reviev i{s to provide refined dioxin risk

estimacex in a manner consistent with acceptable rigk asgeszsmant

machodologies and the current scientific literaturs. An indepandent

raviev such asz this one can often be a useful vool for the risk manager

vhan making decisions regarding protection of public health, as it

provides an objective professional critique of the validity of the initial

risk assessment conclusions. Where appropriate, the refinad methodologles

used {n this reviev s&r¢ compared to the ritk assessment approach used in
the 1989 EA.

The organization of this svaluation follows tha guidelines published by

the National Academy of Scisncas (NAS) in 1983. These guidelines suggest

that risk assesaments should contailn some or all of the following four
sceps: Hazard idantificazion (the determination of vhether a parcicular
chemical L3 or {s not causally linkad te particular health affects),
dose-rasponse sasassment (the detérmination of the relatlon becwsen the
magnitude of exposura and the probability of occurrence of the hasalth
effacts in question), exposure assessment (the determination of the extent
of human exposurss before or after application of regulatory controls),

and risk charsctsrization (tha deseription of the naturs and oftsn the

msgnitude of human risk). “n addition, other sourcas will be used for

guidance in preaparing this evaluation including;

tha Risk Aszesament
Guidance for Superfund Volume 1:

Health Evaluatlon Manual (Parc A)
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ABKWOOD 1989 ERDANGERMENT
ASSESSHERT EVALUATION
SEPTEMBER 12, 1990

PAGE 1 - 3

published by EPA (Dec. 1989), the EPA Exposure Handbook (July, 1989), and
other recent pertinent publicationsz.

The format of this risk assegsment evaluation {2 as follows:

SEGTIOR 2 PROJECT PACKGROUND (location of sits, sctivities st the
slite atc.)

S8ECTION 3 SELECTIOR OF INDICATOR CHENICALS FOR THIS EVALUATIOR

SECTIOR 4 HAZARD IDERTIFICATION (acute, chronic non-carcinogenic and
carcinogenic effects, matabolism and disposition, and human body burden)

SECTIOR 5 DOSE-RESPONSE ASSESSMERT

SECTIOR 6 EXPOSURE ASSESSMENT (fate of PCDDs and PCDFs, psthways and
routes of human exposure, modified intake assumptions)

SECTION 7 CALCULATIOR OF EXPOSURE POINT CORCERTRATIONS (statistical data
analyses)

SECTION & DOSE CALCULATION AND HEALTH RISK ESTIMATES (calculation of
human intakes and determination of cancer risks)

SECTION 9 RISK CHARACTERIZATION

SECTION 10 REFFRENCES
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ARENGOD 1989 ENDANGERMENT
ASSESSHENT EVALUATION
SEPTEMBER 12, 1990

PAGE 2 -1

2.0 PROJECT BACKGROURD

The purpose of this section is to briefly review some of the key elements

of the Arkwood site history. Most of this {nformation is excerpted from
the 1989 EA.

2.1 Site Deacription and History

The Arkwood sitsa is located 0.5 miles southwest of “msha, Arkansas in
Boone County and is found on the wast side of U. ©, Hi way 65. The site
covars approximately 15 acres and {s bordered on L.s noxtheascearn boundary
by & branch line of the Hissouri Pacific Ralflroad. Currvently, rhe Arkwood
site i3 not in use, however from 1962 to 1984 the site wvas used as a wood
treatment facility by both Arkweood, Inc. (1962-1973) and Mass
Merchandisers Inc. (1973-1984). The primary wood preservatives used at

the site during this period (1962-1984) were pentachlorophenol (PGP) and
crasosote.

2.2 Previous Investigations

ERX-Southuest Inc. was retsined {n 1987 to conduct the Remedisl

Investigation and Feasibility Sctudy required by the EPA Region VI 1986
Adiminiscrative Order on Consent as amended Iin 1989, In addition,

ERM-Southwest Inc. racently préepared an "Endangerment Assessment™ (EA) of

the Arkwood site (1989). Previously, ssveral companfes had been retainad

for & wvariety of services related to the site. McClelland Consulting

Enginears, Inc. MCE were the inltlal consultants and vere employed by

Hass Herchandisers Inc. (MMI) to advigse the company on issues ralated to
the site in 1981,
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ARKNOOD 1989 ENDANGERMYEHT
ASSESSEENT EVALUATION

SEPTEMBER 12, 1990
PAGE 2 - 2

Recent investigations have shown the presence of polychlorinated dioxins

and furans (PCDDs and PCDTs) in soils on the main site and in tha nearby
railroad ditch.

PCD¥ isomers,

Although there are over two hundred different PCDD and

much of the dioxin at Arkwood consists of a single isomer:

octechlorinaced dioxin (OCDD). This isomer is & common contaminant of PCp

and 1is typleally found at wood treatment sites. OCDD concentrations

detected at the Arkwood site range from 7.2 - 26,000 ppb.

1 1ot 41 vy
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ABXEO0OD 1989 ERDANGERMENT
ASSESSEERT EVALUAZIOR
SEPTEMBER 12, 1990

PAGE 3 - 1

3.0 SELECTION OF IRDICATOR CEEKICALS

The focus of this independent reviey 1s to evaluate the potential health

tisks assoclated with human eéxposure to the PCDDs and PCDFs distributed
in and around the Arkwood site.

chemicals of concern for

The PCDD and FCDFs vera selected as the

this reviev for several reasons, including:

A recent change in the toxic equivalency factors
(TEFg) for a number of the PCDDs and PCDFs present at
the site (Barnes, et al., 1989).

. The publication of several papers regarding the

bahavior of octachlorinaced dioxin {OCDD) in
biological ti{ssues.

As mentioned previously,
Arkwood solls.

OCDD 18 the most prevalent dioxin isomer 1in
The recent increase {n the TEF

value for OCDD, coupled
with the publication of new toxicity,

absorption and elimination data
pertaining to OCDD, SUpports a reevaluation of the health risks associated

vith this specific {somar. Accordingly, for the purposes of this

dssessment, OCDD will be treated as a Separate Indicator chemical.

Summgry

The 1989 EA treated the entire range of dioxin {somers =

s a single
indicator chemical. In this review,

OCDD {s treated as a Separate
chemical of concern due to the fact that OCDD {5 the predominant isomer
in Arkwood soils and 1) the TEF for OCDD has been significantly ravised,
and 2) studies which specifically address tha £,.. of OCDD in biological
tissues have Tecently been publiishad.
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ARKWOOD 1989 ENDARGERKENT
ASSESSMERT EVALUATYON
SEPTEMBER 12, 1990

PAGE 4§ - 1

4.0 BHAZARD IDENTIFICATION

Hazard {dentification is defined a3 the process of determining whather
human exposure to an agent could potentially cause an increase in the
incidence of an adverse health affact (cancer, birth defacts, atc.). It
also involves charactarizing the nature and strength of the evidence of
causation (NAS, 1983).

As dascribed earlisy, the main purpose of this review {3 to evaluate the
key asgumptions used to assaess PCDD/PCDF-related health risks in tha 1989
EA. The 1989 EA does not contain a detailed discussion of the adverse
health effects assoclated with PCDD/PCDF exposure. Such a discussion 1is
critical to this reevalustion in light of the additional indicator
chemicals (OCDD) addressed in this document. The following sections
describe acute, chromic and carcinogenic effects assoclated vith éxposure
to PCDDs/PCDFs. In addition, a discussion of the mechanism of action as
vell as the metaholism and disposition of PCDDs/PCDFs is included in this

section as they relate directly to the toxicity of PCDD and PCpF
congeners, including OCDD.

4.1 Machanism of Action of PCDDs/PCDFs and Use of Toxic Equivalent
Factors (TEFs)

Mechanism of Action

The toxic and biologic responses elicited by PCDDs and PCDps are proposad
to occur via & receptor-mediated mechanism. The raceptor protein thac
mediates the action of PCDDs and PCDFs was idencified in 1976 and wasg
termed the aryl hydrocarbon (Ah) receptor (Poland, ge al. 1976). To be
4 true receptor-mediated event, certain criteria must be met, including
(Claxk, et al., 1988):
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. specific binding by prospective ligands

. high affinity binding of the ligand with the receptor
’ saturable binding by specific ligands

. correlation with a blologlcal event

. tissue and specles specificity

The Ah receptor has been shown to meet all of the above critaria
(Goldstein and Safe, 1989; Poland and Knutson, 1982). The Ah receptor is
associated with a number of bjologlcal responses elicited by PCDDs and
PCDFs Including; teratoganicity, induction of cytochrome P450-dspendent
aoncoxygenasas, body weight loss, thymie atrophy, regulation of endocrine
systems including estrogen and progestercne Teceptor

immunctoxicity (reviewed in Goldstein and Safe, 1989).

levels and

In addition, this
receptor protein has bean detected in a wvarlety of tissues including
}iver, lung, thymus, duodenum, kldney, spleen, testes, haarc, adrensl,
human placenta, human squamous cell carcinoma, human breast cancer cells
and in some sectvions of brain (Gasiewicz and Rucci, 1984; Harper, gt al.,
1988; Harris, gt al., 1989a; Manchester, et al., 1987; Okey, at al., 1984;
gobarts, et al., 1986).

The mechanism by which PCDDs and PCDFs exert their effeces is similar to
the mechanism proposed for steroid hormones. FCBDs and PCDFs are
Lipophilic molecules that passively diffuse across the cellular membrane
and inte the eytosollic compartmant of tha target cell (Poland and Knutson,
1982). oOnce in the cytosol, the congener or ligand binds to the Ah
receptor whlch rasults in both the transformation of chs raceptor into a
DNA bindiag protein and the translocation of the ligand-Ah receptor
complex into the nucleus of the cell (Harrls, gt gl., 1989%a; Harris, st
al., 1989b; Okey, et al., 1979; Okey, gt al., 1980).

The nuclsar
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1igand-Ah receptor complex then iIinteracts with specific DNA sequences
termed dioxin responsive eléements (DREs) which results in the initiation
of transcription. This mechanism is vell characterized for the induction
of cytochrome P450-dependent monooxygenases., Speclific DREs have been
identified In the 5-flanking region of the cytochrome P450 gene and
binding of the ligand-Ah receptor complex to DREs has been demonstrated
(Israel and Whitlock, 1984; Israel and Whitlock, 1983; Whitlock, 1986;

¥h cl.ck, 1987; Whitlock, 1988; Whicloek, 198%; Whitlock and
Gal exzzl, 1%84).

Several studies have shown that the various dioxin isomers bind to the Ah
recaptor with different efflciencies. Consequently, the mechanism of
action described above dramatically affects the health risk assessmant
process as it suggests that not all PCDDs/PCDFs sve egually potent. This
fact complicates the risk assessment process because PCDDs and PCDFs are
generally found {n the environment as mixtures c¢ontaining any number of
the possible 210 congeners. Because of the difficultiss in assessing the
human health riask from exposure to mixtures of PCDDs and PCDFs, the USEPA
devised & system to aasign potency valuss for the many different congenars
present in these mixtures. This system ranks the potency of individual
congeners relative to 2,3,7,8-tetrachlorodibenzo-p-dloxin (2,3,7,8-TCDD)
(Barnes, &t al., 1989; Safe, gt al., 1989a; Safe, et al., 1989b).
2,3,7,8-TCDD was chosen as the standard as numerocus studies have
fdentified this congener g8 the most toxic member of the PCDDs and PCDFs
{(Poland and EKnutson, 1982). Thase potency values are tcermed toxic

eguivalent factors (TEFs) and are derived fyom in vitro and in wvive data.

The type of data used to derive TEFs includes but iz not limited to the
following:; 1) induction of cytochrome PA450-dependent moncoxygenases 1In
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both human and rodent cell culture as well as in animal models 2)
{mmunotoxicity in mice 3) body weight loss in a variety of animal models
4) reproductive toxlcity in mice and 5) vecepter-binding studies. To
obtain & 2,3,7,8-TCDD toxic equivalency value for a glven congener in s
mixture, the TEF wvalue ¢ tablished by EPA is woulciplied by the
concentration of the individual congener in a mixturs. For example, the
current TEF for octachlorodibenzo-p-dioxin (0CDD) is 0.00l. Therefare,
20,000 ppb of OCDD {s theoretically equal to 20 ppb of 2,3,7,8-TGDD
(20,000 x 0,001 = 20). This process is then repoated for each individual
congener or aach separate class of congeners and the values (2,3,7,8-TCDD
toxic equivalents orx TEQs) summed to arrive at an escimata of the toxie
potency of the mixture. In 1989, the EPA revised the 1987 TEFs. A
comparison of the valuss is llsted 1n Table 4-1.

Table 4-1 {lluscrates the distinct differences between the 1987 snd 1989
TEF values prepayed by EPA. These differences include; 1) values of 2ero
for all non-2,3,7,8-substituted congeners 2) different TEFs for 1,2,3.7,8-
and 2,3,4,7,8.-PeCDFs and 3) d{ncreasing the TEF value for 2,3.7,8-
subst{tuted hexa and hepta c¢ongeners. Though these changes represent
distinet differences £rom the 1987 EPA-TEFs, most are un.lkely to
significantly affect the eztimates of human health risks &t contaminated
sltes (vith the possible exception of the hepta medification). However,
a fourcth modification, namely increasing the OCDD/OCDF TEF from zero to
0.001 represents a dramatic departure from the 1997 EPA-TEF values aond

could significantly impact health risk estimates 1t sites chat contain
detectable levels of these compounds.
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TABLE 4-1

COPARISK OF THE 1987 EPA-TEF!'s AND THE SEVISED
19C9 i-TEF's FOR PCDD's AND PFCDEF's

Congener EPA-TEF'a (1987) I-TeF's (1989)

Moo~ ,B8-, and TricOD

1] )
2,3,7,8-Y00D 1.0 5.0
Other TCUDS 0.0% 0
2.3,7,8-PELOLS 0.5 0.5
Other Pa(Dhg 0.005 1} !
2.3.7,8 ixlads 0.04 0.1
Other #x{(9Ds o.004 0
2.3.7,9-Hplo0s 0.601 0.01
Other HpCODs 0.0001 ]
ocoe a £.00%
Mono- ,bi-, eng ritoF (1] 1]
2,3,7.8-T0DF 0.1 0.1
Other TCDFs G.01 1]
1,2,3,7,8-PaChr 6.1 6.05
2.3.4,7.8-PalF 0.1 0.5
Other 7. . R, 0.00 0
2.3, 7.8 5. 0.01 0.1
Other Kx(DFsg @.0001 [1]
2,3,7,8-4plDfy 0.00 0.3
Gther xpCDFs 0.0000% 0
OCOF 1) G.001

Internationail - TEFs

Yabie sdapted from Barnas g al., 1989
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&.2 Adverse Health Effects

The following sections describe the adverse health effects assoclated with
exposure to 2,3,7,8-TCDD and OCDD. As described in Section 3.0, “cLD is

treated as a4 separate Indicator chemical in this reevalustion.
§.2.1 Acute Toxicity: Animals

Acute toxicity is defined as a brief sxposure (possibly a single exposure)
to high concentrations of a potentlally hazardous chemical. Datsa
describing the toxic effects assoclatad with exposure to mixtures of PCDDs
and PCDFs is somewhat limited. However, an abundance of data exists
describing the toxicity associated with 2,3,7,8-tetrachloro-
dibenzo-p-dloxin (2,3,7,8-TCDD) exposure.

2,3,7,8-TCDD

The lethality associated with 2,3,7,8-TCDD varies widely among different
gpecles. Table 4-2 Llists some LDy, values for exposure to 2,3,7,8-TCDD in
various specles. In all species, the eoffects of Llathal doses of
2,3,7,8-TCDD generally occur following a 1 wveak latent perioed. The
specles speclficity described in Table 4-2 does not reflect diffsrences
in the levels of the 4ryl hydrecarvor (Ah) receptor (Gasiewicz and Rucei,
1984). Other toxlc affects that are associated with acute exposure to

2,3,7,8-TCDD include wagsting syndrome, thymic invelution, {mmunotoxicity,
chloracne and teratogenicity.

Wasting syndzrome 1t one of the most characteristic symproms of
2,3,7.8-TCDD toxicity following administration of sufficiently high doses
{Goldstein and Safe, 1929). While the exact mechanism of toxicity of

2,3,7,8-TCDD is not known, a substantial amount of evidence suggest that
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TABLE 4-2

SELEGTED ID,,’S ¥OR 2,3,7,8-TCDD
IN SEVERAL SPECIES*

il
kit

Species LDy, (Hg/ke)

Guinea Pig 0.8 -2 i
Rat 22 - 45

Monkey 70

Rabbit 115

House 114 - 284

Bullfrog >1000

Hamster 1154 - 5000

F i

%data taken Goldsteln and Safe, 1989

! . - . N — - -

the toxic sffects of 2,3,7,8-TCDD and related compounds segregate with the
Ah locus (Poland and Glover, 1980; Poland and Knutson, 1982).

oco

Acute toxicity datas pertaining to OCDD {s limited. Schwetz, gt al. (1973)
reported that administracion of as much as L.0 g/kg of OCDD to rats did
not cause significant toxicity.

4.3 Noo-Carcinogenic Chromic Toxicity/Blochemical Effects: Animals

Chronic toxic/biochemical effects are assoclatad with long-term exposure
to relatively low lavals of a potentlally hazardous substance,

008787
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2,3.7.8-TCDD

Chronic toxic effects have been reported for 2,3,7,8-TCDD. Sprague-Dawley
rats fed 0.1 fig/kg/day of 2,3,7,8-TCDD for 2 years exhibited a number of
toxic effects including; increased mortality, decreased weight gain,
alight depresssion of erythrold parameters, increased esxcration of
porphyins and d-aminolsvulinic acid, 4incrsased serun activities of
glkaline phophatase, g-glutamyl transferase and jlutamic-pyruvic
transaminasa. Horeover, histopathologic changes were observed in hepatic,
lymphoid, rrsplratory and vascular tissuas (Kociba, atf al.., 1978).

QCDRD

Non-carcinogenle toxic and bilochemical effects have alsc bean associated
with chronic administration of OCDD to rats. Couture gt al (1988)
observed treatment-related cytoplasmlic fatty vacuolization of the liver
in mals Fischer 344 rats followving chronie adminiscration of OCDD (50
He/kg: 5 days/week for 13 weeks). Morsover, hepatic cytochrome
P450-dependent moncoxygenase activity was elevated 40-fold compared to
control groups as determined by ethoxyresor of in O-deethylase (EROD)
activicy (Couture, gt al., 1988). Recently, Wermelinger ep gl. (1990) has
also reported that chronic administration of OCDD (800 ppb in feed)
rasulted in a substantial increasse in EROD activity (Wermelinger, gt
al.. 1990).

4.4 Acute/Chronie Toxicity: Humans
2,3.7.8-TCDD

The data describing human exposure tc 2,3,7,8-TCDD comes primarily from

workers vho have bee.. exposed during occupational accidents.
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Interpretation of these data should be done with caution as there is
uncertainty regarding the exact level of exposure to 2,3,7,8-TCDD.

Horeovur, wotkers are generally erposed to a wide variety of contaminants.
Toxic responses iIn humans vresulting from occupational exposure tc¢
2,3,7,8-TCDD includa; <hloracne, porphyria cutanea tarda,
hyperpigmentation, altered liver function and neurologic»l problems

(Bleiberg, ¢t al., 1964; Hoses, et al., 1984; Pazdsrova vejlupkova, at
al., 198L; Singer, st al., 1982).

QehD

There is no data in ths literature describing acute/chronic toxicity of
0CDD in humans.

4.5 Carcinogenic Effects: Animalsz

2.,3,2.8-

The results of a two-year chronic oncogenicity feeding study (0.1
Hg/kg/dey) In rats suggested that 2,3,7,8-TCDD increased the incidance of
hepatocellular carcinoma and squamous cell carcinomas of the lung, hard
palate/nasal turbinates and tongue. Interestingly, 2,3,7,8-TCDD exposure
resulted in 8 dacreased incidence of tumors In the pituitary, uterus,
mammary glands, pancress and adrensl gland. Rats fed lesser doses of
2,5.7.8-TCOD (0.0L and 0.00) ug/kg/day) had reduced rezponsss then those
reportad for 0.1 pg/kg/d.y (Kociba, st al., 1978).

Hebert gt al. (1990) reacently investigatad ths tumor-promoting ability of
2,3,7.8-TCpB, 2,3,4,7.8-pantachlorodibenzofuran (2,3,4,7,8-PeCDF) and
1,2,3,4,7,8-hexachloro-dibenzofuran (1,2,3,4,7,8-HxCDF) in female HRS/J
hairlass mice. The results of this study indicated that all 3 congeners
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vere potent promoters of squamous tell papillomas in animals that
initiated with N-methyl-ﬂ'-nitro~N-nitrosoguanidine (HNNG).

vére

However, no
papillomas were obsarved in animals not first initi ted with MNNG but

treated with the congeners. These data suggest that PCDDs and PCDFs are

not complete carcinogens but rather promoters of the carcino
The

genic process.
ordear of potency for the 3 congeners was determined to be:
2,3,7,8-16DD > 2,3,4,7,8-PaCDF > 1,2,3,4,7,8-HxCDD (Hebert, et al., 1990)
and i{s in accordance with established structure-activity relation

ships
(Mason, gt al., 1985).

(141}

The only carcinogenic available pertaining to OCDD were reportasd by King
&t al (1973).

promoter vere investigatad using mouse skin tumor formation a3 endpoint,
Sviss-Webster mice (30 female and 30 male) were "

The effect of the OCDD as a complete carcinogen and as a

painted” 3 times veekly
vith OCDD (0.2 ml of a 0.2 wng/ml solution for 60 weeks). To test for

promotional activity, the mfce vere first treated with 50 mg of

dimenthylbenzathracene (DMBA) prior to exposure to OCDL for 5% weeks. No

papilliomas or carcinomas wars detected in either experimental protocol.

Howevar, in the completa carcinogenesis study,
obsarved in sach of the Baxasg.

1 subcutaneous tumor was
In the promotional study, 3 subcutaneous

tumors wers obsarved in the male mice. This data suggests - ‘at OCDD is

not an initiator or promoter of carcinogenesis in mice.

4.6 Carcinoganic Rffects: Bumansg

The Intearnational Agency for Resaarch
2,3,7.8-TCDD  ag possibly baing

on Cancer has classified

carcinogenic in humans. However,
conflizting deta exists in the literature

pertaining to the carcinogenie
effects of PCDDa and PCDFs in humans.

Case-control studies of workers in
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Sveden exposed to phenoxy herbleides or chlorophenols reported
significantly increased risks of soft-tissue sarcomas and mezlignant
lymphomss (Ericksson, et gl., 1981; Hardell, et al., 198L; Hardell and
Sandstrom, 1979). Howevar, case-control studies in New Zealand failed to
confirm lncreases in soft-tissue sarcoma in workers exposed to phenoxy
herbicides (Smith, &t 3i., 1982; Swmith and Pearcs, 1886). An NWCI
case-control study of agriecultural use of herbicides in Kansss,
demonstrated an asgsoclation between tha wuse of phenoxyaceric acid
harbicides and non-Hodgking lywphoma (especilally with 2,4.D). However,
& correlation basctwvesn these haerbicides and scft-tigsue sarcoma or
Hodghin’s disease was not obsearved. Interestingly, 2,4-D does not contain
2,3,7,8-TCDD (Hoar, et al., 1986; Keenan, st al., 1989).

OCoD

There are no raports in the literature describing catcinogenic effects of
oCchD in humans.

4.7 Metabolism and Dfsposition of ICDDs amd PCDFs

4.7.1 Metabolism
2.5.7.8-TCh

Several metabolites ari{sing from wammalian metabolism of 2,3,7,8-TCDD have
bean raported iIncluding; Z-hydroxy-B,7.8—tr1chlorodibenzo-p-diox1n,
2-hydroxy-1,3,7,8-tetrachlorodibenzo-p-dioxin, l-hydroxyl-2,3,7,8-

tetrachlorodibenzo-p-dioxin, diphenyl ethers and 4,5-dichlorocatechol
(Neal, ot al., 1984; Poiger and Buser, 1984; Poliger, et gl., 1982). 1In
vivo and in vitro oxidative m¢ -Dolism of 2,3,7,8-TCDD does not result in

significant adduct formatior - .th RNA, DNA or proteln (Guanthner, gt al.,
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1979; Poland and Glover, 1979). Two wmetabolites namely,

2~hydroxy-3.7,8-trichloro-dibenzo-p-dioxin and 2-hydroxy-1,3,7,8-tetra-

chlorodibenzo-p-dioxin have been shown o be non-toxic at doses up to 5000

Hg/kg in rats. 2—hydroxy-3,7,8-trichlorodibenzo-p~dioxin induced EROD
activity in rats but was at least 3 ordars of magnitude less potent
2,3,7,8-TCDD (Mason and Safe, 1986).

than
These resgults suggest that
metabolism does not play a major role in the toxicity of 2,3,7,8-TCDD.

QcDh

Birnbaum and Gouture{l1988) recontly investigate . the matabolism of OCudh

in rats. This group repovted that extracts from tissues of rats treatad
vith ["C)OCDD revealed a single band of radicactivity vhich co-migrated

vith the OCDD standard. 1In addition, no {%¢]co? or other radio labeled

volatiles were detected following administration of ["C]OCDD (Birnbaum

and Couture, 1988). The authors report that some radiocactivity was

detacted in the urine of the rats but due to the low specific activity of
the ['C)OCDD confirmation of a metabolite was not pos:ible.

4.7.2 Disposition

2,3.7.6-TCDD

Folloving a single oral dose of 1.0 Bg/kg of [14G}-2,3,7,8-TCDD to rats,

Yoo activity could be datected in feces but not in urine. Horaover, g

activity was primarily located in the liver and adipose tissue 2nd the
half-life for ['%C)-2,3,7,8-TCDD was ¢alculated to be 31 * days.
Repeated oral doses also resulted in the major excretion route baing fecas
though some radioactivity was detected {n urine. The half-1{fa folloving
multiple administration of ['G]-2,3,7,8-TCDD was ealeulated to be 23. 7

days (Rose, et al., 1976). Recently, Abraham &t al. (1989) suggested that
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the route of exposure dramatically effects the accumulation of PCDDs and
PCDFs {in a mnixture) in hepatic eand adipose tissue. Moreaver, *he
percentage of each congener accumulating in hepatic and adipose tissue
wvaried depending on chlorinacion. The greater the chlorination the
greater the accumulation in hepatic tissue was the general trend for
tetra, penta, hexa and hepta substituted congeners. Brewster ef al.
(1988) recently described the disposition of 2,3,4,7,8-PeCDF Iin Rhesus
Honkey follouwing & single i.v. Injection, The congener was cleared
rapidly from the blood and was distributed to the liver, skin, adip.ze and
zuscle tlssues. As noted for 2,3,7,8-TCDD, excretion was primarily via
the feces with a minimom whole body half-life of = 38 days (Brewster, et
al., 1988).

oCDhD

Recently, the disposition of OCDD was investigated i{n male Pischer 344
rats (Birnbaum and Couture, 1988). As with 2,3,7,8-TcDD and
2,3,4,7,3-PeCDF, the primary excretion route following oral administ. tion
wvas feces. The majority of the administered OCDD that was absorbed was
found 1in 1llver, adipose and skin tissue, The whole-body half-lifs
following oral administration was predicted to be 3-5 months. Wermelinger
et al. (1990) reported that based on liver/sdipose concentration rativs,
OCDD preferentially sccumulates in hepatic tissue of rats. Interestingly,
OCDD was found to partition iInto hepatie tilssue to a greater extent than
2,3,7,8-TCDD.

4.8 Hazerd Identification: Summary
The 1989 EA used the 1987 TEFs to determime 2,3,7,8-aquivalence in soil.

This review will use the updated 1989 TEFs. 2,3,7,8-7CDD, the most
characterized member of the PCDDs an.. PCDFs, exhibits potent acute and
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chronic toxicity in animal models. Epidemiological data describing human
acute/chronlc toxic effects caused by 2,3,7,8-TCDD is weak but does
suggest some non-cancer health hazards. Treatment of animals with
2,3,7,8-TCHD has been assoclated with the occurrence of a wariety of
neoplastic lesions. However, epidemiclogy studies are Iinconclusive in
deteruining whether or not 2,3,7,8-TCDD {z indeed & human carcilnogen.
Nevertheless, IARC has Llabeled 2,3,7,8-TCDD as a probable human
carcinogen. Metabolites are thought to play little or no rola in the
toxlelty of 2,3,7,8-TCDD and no metabolites were detacted in OCDD treated
rats. As predicted by structure-Ah receptor binding relationships (Mason,
et al., 1986), OCDD L& substantially less potent thban 2,3,7,8-TCDLD.
However, muitiple administration of this congener results in several
"dioxin"” like responses Iincluding: 1) the induction of c¢ytochrome P450-
dependent monooxygenase activity (EROD activity) and 2) mild
hepatotoxicity. Moreover, this congener tends to accumulate 1in rat
hepatic and adipose tissue.
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5.0 DOSE RESPONSE ASSESSMENT

Dose-response assessment Is the process of characterizing the relationship
between the dose of an agent and the anticipated incidence of an adverse
health effect in an exposed population (Preuszs and Ehrlich, 1987). The
bulk of our knowledge about the dose-response relationship 1s based on
data collected from animal studles and theoretical precepts about what
might occur in humans. Moreover, mathematlecai models are used to estimate
the posslble response &t levels below those tested in animals.
Liazitacions of the models include; 1) uncertainty in extrapolation of
results obtained from animal data to the human population and 2)
extrapolating responsss obtained from high-dose studies to estimats

responses at very low doses.

Historically, there have heen two approaches to estimating risk levels
from exposure to toxic agents. One approach 1involves caleulating an
acceptavlie dally intake (ADI) by applying & safety factor to doses of the
agent that did not produce an observed effect in laboratory animales (no
observed affects level, NOEL). This approach 1s typi-illy used for
noncarcinogenic toxic effects. The second approach relies on the use of
mathematical models to exctrapolate experimental dose-response Information
obtained from animal exposure studies using high dosage levels to the low
levels likely to encountered by human populations. This latter approach
is often used for carcinogens and generally assumes that there 1is not
threshold for the response baing extrapolated; that is, any dose, no

matter how small, will pose some risk.

The 1989 EA doaes not contain a detailed discussion regarding dose-response
assessment of PCDD and PCDF effects. Such a discussion is critical to
this reevaluacisn in light of the revised dose response criteria used to

derive the refined cancer risk estimates in this document. The following
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fections discuss doge response assessment of non-cancer and cancer effects
£ "oxin.

5.1 Acceptable Daily Intakes

As discussed previously, 2,3,7,8-TCLD has a variaety of toxic sffects on

laboratory cest animals, including embryotoxicity and tetratogenicity.

Effects have alsgo been observed in various or

gans and systems including
the thyroid, iiver, and skin,

8s well as the Immune s$ystem. Only the

2,3,7,8-TCDD and g mixture of HCDD isomers nave been demorstrated to be
animal cacinogens.

Kormally, an ADI i3 not derived from a NOEL for compounds that have baen

found to be carcinogenic. However 2,3,7,8 has not been proved to be an

initiator of neoplastic grovth. 1In light of this fact, several agencies

have found {t appropriate to use a NOEL to calcula
standard.

te a guideline or
For 2,3,7,8-TCDD, a NOEL of 1 ng/kg of body wvelght per day in

rats has been reported in both & three-generation reproduction study by
Hurray et al. and g 2-year oncogenic study by Xaciba. On the basis of
« ragulatory agenciles in Canada, 7u: Netherlands, Germany,

and elsewhere have developed guidelines or standards by applyin

these studies

g safety
factors ranging from 100 to 1000 to the NOEL. A NOEL of 0.18 Hg/Xg-day

has been reportaed for a mixture of HCDDs tested in rats. ROELs have not
been determined for other PCDD and PCDF fsomers. A list of the guidelines

established by regulatory agencies or published by varfous authors using
the ADI/NOEL approach is provided in Table 5-1.
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TABLE 5-1

ADI's FOR 2,3,7,8-TCDD USED
BY VARIOUS REGULATING AGENICIES

Agency Basis ADI

Canada H0EL of 1 ng/kg-day 10 pp/Kg-day
safaty factor of 100

The Netherlands NOEL of 1 ng/Kg-day 4 pg/Kg-day
safaty factor of 250

Kimbrough LOEL of 1.8 ng/kg-day 4 pg/Kg-day

(CBG) safety factor of 1000

it

NYSDOH NOEL of 1 ng/Kg-day 2 pg/¥g-day
safety factor of 500

West Germany NOEL of 1 ng/Kg-day 1-10 pg/Kg-day

Safety factor of
100-1000

5.2 Extrapolatirgy Carcinogenic Riske from High-Dosage Bioassays

Regulatory agencies have gensrally assumed that
carcinogenic should be

agents vhiech are
treated as if they do not display thresholds. To

estimate the theoretically plausible response at thess low doses, various

mathematical models ava esmployad. The USEPA generally uses the linearized

multistage model for low dosa extrapolation (Munro and Krewski, 1981).

This model assumes that the affect of the carcinogenic . ;ent on tumor

forwation as seen at high doses in animal data {is basically the same at

lov doses, i.e., the alope of a dose-respoiise curve can be extrapolatad

dovnvard in a lineavr manper.
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The USEPA, the Genters for Disesse Control {CDC) and the Food and Drug
Administration (FDA) have perforned dose-response agsessments of
2,3,7,8-TCDD. The USEPA and CDC used the linearized multistage model to
estimate the dase-response relationship for low-levels of human exposura
and is based on data obtained in rodents at high doses. In contrast, the
FDA utilizes the linesr intarpolation wodel. The purpose of these models
1s to estimate the maximum possible linear slope (the 95% upper confidence
limit) of the dose-rasponse curve in the low dose range. Therafore, it
is likely that these modals overestimats rather than underestimate the
actual cancer risk posed by 2,3,7,8-TCDD and related congeners, The
cancer potency figure used by the USEPA {3 1.56 x 105 (wg/kg/day)"' and was
produced by the multistage model. The data input into the model vas based
on the geometric mean of two pathologlsts (Dr. Rociba and Dr. Squire)
interpretations of tissue slides from RKociba et al. (1978) data for female
rats using pooled tumor types (Keenan, et al., 19893,

It is important to emphasize that use of the linearized wultistage modsl
is likely to be inappropriate for low dose extrapolations involving
2,3,7,8-TCDD, including: 1) the model forces linsarity at low doses,
Linearity should not be applied to chemicals that act through a receptor-
mediated event, and 2) the model does aot account for the reversible
behavior of promoters or the "threshold" concept that applies to promoter
gction (Paustenbach &t al. 1lyse). As noted shove, {t appaars as 1f

2,3,7,8-TCDD i{s a promoter rather than an Initiator of the carcinogenic
process (Hebert et gl., 1990).

5.3 Revised Cancer Potency Factor for TCDD

Recently, the cissus slides from the Rociba et al. (1978) scudy wvere
reevaluated by an independent Pathology Working Group (PWS) using the
current NTP classification scheme for proliferative lesions in rodent
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hepatic tissue (Keenan, gt al., 1990). The updated guidelines now
distinguish betwvaeen hyperplasia and an adenoma. Hyperplasia is generally
regarded as & non-neoplastic response to degenerative changes in the liver
while an adenoma iz a benign condition i{n which the cells in quastion are
still clearly differentiated. The reevaluation of ths Kociba gt al.
{1978) data produced significant differences in the typs of tumors
detéccted as well as tha numbar to tumors dstected. Based on this
reevaiuation, Keenan gt al. (1990) has recalculated the cancer potency
factor (CPF) for 2,3,7,8-TCDD. Depending on the variables used (total
hepatic lesions vz hapatocellular carcinoma and overall incidences of
lesions vs survival-adjusted incidences), ravised CPF values ranged froum
1500 to 9700 (mg/kg/day)”'. These valuer suggest that 2,3,7,8-TCDD is 16-
100 times lsss potent than originally thought. Thessa revised values ars

gaining sccaptance in the regulatory community. Racently, thea stats of
Geoxgle, with support from the CDC, raised the amblent water quality
criteria for dioxin based on the new CPF of 9,700 (mg/kg/day)’'. For the

purposes of this review a CPF of 9,700 (mg/kg/day)” will be used to assess
dioxin related health visks.

Normally, an ADI is not derived from a NOEL for compounds that have baen
found to be carcinogenic. However, 2,3,7,8-TCDD has not beén shown to be
an initistor of neoplascic growth, In Llight of this fact, several
agencies have found it appropriate to usze a NOEL to calculate a guldeline
or standard (ranging from 1-1C pg/Kg-day). The USEPA has usad dose-
response Asgzggsment to estimats the carcinogenic potency of 2,3,7,8-TCDD.
Original astimates suggest that the cancer poteancy factor for 2,3,7,8-TCDD
wvas 1.56 x 10° (mg/kg-day)”'. A revaluation of the Kociba ag gl (1978)
dava indicates cthat 2,3,7,8-TCDD is a much less potent cavcinogen than

originally suggested. The cancsr potency factor (CPF) is more likely in
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the range of 1500-9700 (mg/kg-day)™'. A CPF of 9,700 (mg/kg/day)’ is
gaining acceptance within the regulatory comrunity. This value will be
usaed to avaluate PCDD/PCDF health risk at the Arkwood site.
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6.0 EYPOSUBRE ASSESSHERT

Exposure assessment, a5 defined by the National Academy of Sciences
(1983), 1is the process of measuring or estimating the 1Intensity,
frequency, and duration of human axposure to an agent currently prasent
in the environment. "In {ts moat complets form, exposure ssssssment
should describe the magnitude, duration, schedule, and route of ezposure;
the sire, nature, end c¢lasses of tha populations exposed; and the
uncertainties i{n all astimaces™ (NAS, 1983). Accordingly, this section
of the review discusses the manner in vhich the PCDDs and PCDFs distribuce
and degrade in the enviromment (Section 6.1) and the estimated fraquancy
of contact between poctentisl visitors to the site and the environmental
medla (Section 6.2). Thase exposure estimates, when combined with
site-spacific envivommental PCDD and PCDF concentrations, provide ths
basis for sssessing PCDD and FCDF uptake and health risks (Section 6.7).
Hany of the exposure estimates presented in Section 6.2 are refinements
of the assumptions used in the 1989 EA. These refinsments are based
primarily on literature reports which have been published since completion
of the EA. Table 6-1 contains a summary of the exposure parameters usad
ifn this asgessment and provides a comparison to the values uged in the
1989 EA.

6.1 Pate and Transport

PCDDs and PCDFs are lipophilic molecules and as such axe very insoluble
in water. Moreover, PCDDs and PCDFs are resiscant to g wvariecy of harsh
conditions 4including acid, base snd hear treatments. It has been
astimated that 99.99% destruction of tetra-substituted molecules occurs
vhen teamperaturas reach 977* € (Shaub and Tsang, 1983). PChDs and PCDFs
have been shown to undergo photolytic degradation. However, the photolytic

decomposition of PCDDs and PCDFs is extremely dependent on the surrounding
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conditions L.e., solvents used and the presence of hydrogen donors (Dobbs
and Grant, 1979; Hung and Ingrsm, 1990). Interestingly, photolysis of
OCDD resultad in the replacement of a lateral Chlorine atom (2,3,7,8-
positions) with a Hydrogen atom which suggests that ths formstion of
2,3,7,8-TCDD from higher chlorinated congeners (i.e., OCDD) does not occur
sasily under conditions used in the laboratory (Hung and Ingram, 1990).
2,3,7,8-TCDD exhibits a vapor pressure that would suggest reduced
volatilicy (2.02 x 107 Pa at 25° C), however this compound does volatilize
st amblant soil temperatures {(Freeman and Schroy, 1985). 2,3,7,8-TCDD in
the wvapor phase 1z predicted to photolyze vapidly wich a suggested
half-1ife of 58 min. {(Podoll, af al., 1986). 2,3,7,8-TCDD has a soil
partition coefficient on the order of 10° and thus binds tightly to soil
(Burg, 1988). Moreover, the extent of binding of 2,3,7,8-TCDD vu soils
pay be affected by such factors as the percentage of carbon in the soll,
the particle slze, and the particle morphology (Barnes, 1383).

The 1989 EA asgsumed that dioxin concentrations in Arkwood soils remain
constant over time. Recantly, Cerlesi et gl. (1989) calculated the
half-life of 2,3,7,8-TCDD in soil at Seveso, Italy. Seveso ls the site
of an explosion which occarred during the synthesis of 2,4,5-
trichlorophenol (2,4,5-T) at the Givaudan-Hoffman-LaRoche ICMESA plant.
It was calculated that approximately 1.2 kg of 2,3,7,8-TCDD vas deposiced
in and around the plant sraa. Cerlesi gt al. (1989), using data obtained
from this site, suggested a half-lifa of 2,3,7,8-TCDD in soil of 6.2 - 16
years {(Cerlesl, et gil.. 1989). Thase results are comparable to other
half-life determinations of 2,3,7,8-TCDD in soil (Kearny, 19721; Young,
1983). For tna purposss of this review, a soil half-1ifs of 16 years will

be used to calculate aoll concentracions for the various age groups
considered in thiz assesgsment.
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Fate a a rt Summa

The 1989 EA assumed that soll concentrations of PCDDs/PCDFs remained
constant over a 70 year exposure. However, 2,3,7,8-TCDD and OCDD have
been shown to be susceptible to photolysis and a review of the literaturs
indicates that dioxin in soll degrades with a hslf-lif: of 16 years or

less. PFor the purpose of this review, tha PCDDs and ?CDFs will be assumed
to have an environmental half-life of 16 years.

6.2 Pathways and Routes of Exposures

Exposure pathvays are the means through which an {ndividual may come into
contact with a chemlecal In e environment (s.g., drinking contaminated
vater from & well). Routes of exposure describe the means through which
the chemical gains entry to the body via a particular pathwvay (e.g.,
dermal absorption of a soll-bound chemical while gardening).

This section describes all of the potential pathways and routes of human
exposure to the PCDDs and PCDFs at the Arkwood site. The quantitative
assegsment of exposure, combined with a kmowledge of the PCDD and PGDF
concentrations present at the site, provides the basis for estimating
daily PCDD and PCDF uptaks and any associated health risks. Since PCDDs
and PCDFs were not detected in the groundwater or surface water at the
sita, the 1989 EA identified two potential pathways of exposure to site-
related PCDDs and PCDFs: dermal and oral absorption £from soil.

Accordingly, these pathways will be addressed quantitatively included in
this reviewv.
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6.2.1 Exposure Vis Ingestion
Soil I on_Rates

Exposure to PCDDs and PCDFs at the Arkwood site may occur through
ingestio.. of contaminated soil either during recreational or occupational
activities. Ingestion of soil generally is confined to children ustween
the ages of 1.5 to 6 years of age and this {5 a result of the terdency of
children at this age to mouth and chev foreign objects. Moreover, several
factors can influence this behavior including nutritional and economic
status &3 well as race (Charney, et al., 1980). A variety of estimates
have besn proposed for the amount of s~1il ingested by wvoung children.
Originally, the CDC proposed as much as 10 g/day of soll was ingested by
children between the ages of 1 and 3.5 while children 3.5 and 5 years of
age were assumed to ingest 1 g/day of soll. However, Peustenbach et gl.
(1986 calculated that if these assumptions by CDC were correct, then 30%
of the entire lifetime dose of & non-veclatile, hydrophoble chemical
present in soll wouid occur during the first 5 years of Life (Paustenbach,
et al., 1986). Other groups have attempted to estimate the soil intake
by children including: WRC, 40 wmg/day; Day et gl. (1975), 100 ny/day;
Bryce-Smith (1974), 33 mg/day; Hawley (1985), 100 mg/day.

The 1989 EA assumed that c¢hildren {ngest 200 mg/day and adults ingest 100
mg/day, based on values suggested in the USEPA’s 1988 Superfund Exposure
Assessment Manual. However, recent reports suggest that soil Iingastien
oceurs at a much lower rate. Recently, Calabrese et al. (1989) conducted
a rigorous study to determine the amount of soll that vwas typileally
ingested by children. This group utilized cne measurement of tracer
slements in the feces of 64 haalthy children between the ages of 1 and 4
years. This study wvas more definitive than prior investigations bacause

it analyzed the dlev of the children, assayed for the presencs of tracers
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in the diapers, assayed house dust and surrounding soil, and cotrected for
the pharmacokinetics of the tracer matarials. Eight tracer elements were
measured in this rtudy though three elements namely, S5i, Al and Y gave the
best percentage of recovery (close to Ll00%) and the lowest standard
deviation. Based on the results of two of the three most reliable
tracers, the amoun* of soll ingestion by children (2-4 years of age) was
found to average approximately 25 mg/day.

Adults do not generally ingest soil and thus thelr Intake of potentially
contaminated soil would be quite low (Vermeer and Frate, 1979). HMoreover,
sven taking into account poor hyglene and sating soll-contaminated food,
the 100 mg/day figure suggested by CDC for us: in estimating soll intake
by adolescents and adults seems high. A figure of 5 mg/day for
adolescents and adults is resasonable if, as sowe have suggested, adults
ingestion 10% of the amount of dirt eaten by children. Therefore, the
following soil ingestion rates will be used in this review.

Age Group Soil Ingestion Rate
(years) (mg/day)
Q-6 25
6-12 5
12-70 5
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The ingestion rate of 25 mg/day is derived from Calabrese’s (1989) tracer
study, and the 5 mg/day value {: based on the assumption that adults and
adolescents ingest soil at a rate of 10% that of children.

Oral Biloavailability o 7.8~

The estimate of oral bloavailability of soil-bound PCDDs and PCDFs is an
important parameter in the risk assessment process. Numerous
investigators have reported a vavriety of biocavailability figures for
soil-bound 2,3,7,8-TCDD. For example, Lucfer et al. (1986) suggested the
bicavailsbillity of 2,3,7,8-TCDD was dose dependent: 24% uptake st a dose
of 1 ug/kg and 50% at 5 fg/kg (Iucier, et al., 1986). Moreover, Umbreit
et gl. (1986) reported that bioavallabllity of 2,3,7,8-TCDD varisd between
samp-e sites. For example, a bloavailability of 0.05% for 2,3,7,8-TCDD
was reported for soil taken from a New Jersey manufacturing site whereas
soil taken from 4 salvage yard in Newark had an oral bloavailability of
21%. These differences are likely due to the varying levels of organic
content of the solls from different sites. As mentioned earlier, the
affinity of dioxin for soil increases as the organic content of the soil
increastes. Interesctingly, if the organics were removed from the soll
taken from the New Jersey manufacturing site the bloavailability increased
to approximately 23%. Recently, Shu et al. (1988) suggested an
appropriate oral biocavailability factor for 2,3,7,8-TCDD was 43% (Shu, gt
al., 1988a). An oral biloavallability factor of 50% was used for all PCODs
and PCDFs in the 1989 EA. 1In this review, an oral bloavailability factor
of 50% wlll be used for all dioxin isomers except OCDD and OCDF. Ag
describad below, animal exposure studies have shown that the oral

bloavailability of OCDD ard OCDF iz much lower than that of 2,3,7.8-TCDD,
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Volume-dependent absorption of OCDD. The
vehicle was corn otl and a constant dose of
11.5 ng/kg was used for all volumes tected.
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Or Bloava lity of OCGDD

Some recent studles indlcate that the oral bioavallability of OGCDD is much
lowver than that of 2,3,7,8-TCDD and other PCDUs and PCDFs (Birmbaum &
Couture, 19B88). Oral absorption of OCDD suspended in corm oil was
reported to be non-linear between doses of 500 and 5000 ug/kg. Moreovar,
never was more than 10% of the adminigstered dose absorbed by the
gastrointestinal tract. A subsequent re¢port (Bimrmbaum and Couture, 1988)
guggested that oral absorption of OCDD wvas dependent on the volume of the
carrier material ({m this case corn oil) used. Figure 1 {llustrates the

absorption of 11.5 Ug/kg of OCDD administered in different vélumes of corn
0il to male Fischar 344 rats.

This data {llustrates that as the dosing volume increases (the amount of
corn oll OCDD is suspended in) the absorption or bicavailability of OGCDD
increases. ‘Ihe absorption of OCDD in the 5 ml/kg treatment group is
approximately 7-fold greater than the i ml/kg treatment group. The same
effect was observed using & muliiple dosing protocol (data not shown),

To summarize the work of Birnbaupr & Coututre:

. Oral absorption of OCDD suspended in corn oll was found te never
exceed 10%.
. OCDD oral absorption increased as the volume corn oil used to

suspend OCDD increased. The largest absorption was observed at
a8 volume of 3 ml/kg.

Give the relatively small voiumes of soll ingested on a daily basis, it
would seen appropriate to use 3 biusvailability value of much less than
10% for OCDD. The USEPA, in "Interim Procedures for Estimating Risks
Assoclated with Exposures to Mixtures of Chlorinated Dibenzo-p-dioxins and

-Dibenzo furans" acknowledges the limited bioavailability of the highly
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¢hlorinated dioxin izomers and Suggests l.at this be considered when

assessing environmental hsalth risks:

"The Increased TEF for OCDD/F ignores the lssue of velative
bioavailabilirty of CDD/CDF congeners, which have not been
thoroughly {nvestigated. Lower relative bioavailability of the
hepta- and octa- forms compared to the tetra- forms vould
generally reduce the concern for TEQ estimates for Lamples such
as those which are dominated by tha hepta- and octa- forms.
Ressarch in this area is needed to resolve this point.’

‘In samples taken from biological organisms exposed to PCP-
contanminated soils in Region IX, the TEQs vare within a facror
of two of each other, when calzulated by the I-TEF/89 method or
the EPA-TEF/87 method. Although the data ars lim{ted, chey
dppear to suggest that the differencrs in TEQs observed {n the
PCP-contaminatad soil samples are not observed in tissuas or
ocrganisms exposed ro this soll.”

These above observations are cricical to an aceurata assessment of health

risks at sites that are principally contaminaced by the highly chlorinated
dioxin isomers.

Based on tha results of Birmmbaum and Couturse's studies, an oral

bicavailability factor of 1% will be used for ingestion of soil bound

OCDD. The use of this factor takes into account ths following: 1) the

dsta described above that suggests that the bloavailabllity of pure 0CDD
1s less than 10%, and Z) soll-bound OCDD is likely to be wmuch less
bioavailable than OGBD suspended In corn oi},

§.2.2 Exposure via Derzal Absorpiion
Bicavailabiligy

A number of parameters {nfluence tha degree of bioavailability of PCDDs

and PCDFs including; aging of the soil, soil type, contaminants and the
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PCDD/PCDF concentration in the soll. There are several reports in the
literatu.e describing the dermal absorption of 2,3,7,8-TCDD in rats.
Poiger and Schlatter (1980) observed that as the dermal dosa of
2.3,7,8-TCDD (in soil) increased, the Llver concentrations of 2,3,7,8-TCDD
increased from 0.053 to 2.2% of .ae administered dose (Poiger and
sehlatter, 1980). Kimbrough et al. (1984), based on the Polger and
Sehlatter (1980) study estimated a dermal biocavailability of 1%t for
temans. Shu gt al. (1988) also investigated the dexmal bloavailability
of 2,3,7,8-TCDD in the rat. Thiz group concluded that dermal absorption
of 2,3,7,8-TCID was time dependent as dermal penetration following 4 hours
of skin contact was 60% of that following 24 hour of contact (p < 0.05).
Morsover, this group indicated that dermal abzorption of 2,3,7,.8-TCDD
folloving 24 hours of skin contact was approximatsly 1%. Howvever, the

authors state that this estimate L{s very likely to oversstimate human

sxposure to 2,3,7,8-TCDD via skin, since there is general agreement among

researchers that rat and rabbit skin are more permeable to many chemicals
than human skin (Shu, at al., 1988b).

Specifically, several reports have suggestad that rat skin may be at laasgc
10-fold more permeabls than human skin (Bartek, gt al.. 1972; Bartek and
La Budde, i%975). Moreover, it has deen raported that the difference in
permeabllity betwveen rat and human skin was greatar for lipid-soluble
compounds than for water-soluble compounds. Comparison of the
permeability of several compounds including the lipophilic haloprogin aud
water-soluble acetylcysteins gave interescing results. The rat:human
dermal penatration ratio for the lipophilic haloprogin was ¢:1. In
contrast, the wvery water soluble acatylcysteina rat:human darmal
penstration ratio was 1.4:1 (Bartek, gL gl.., 1972; Bartek and La Budda,
1975). Thesze results suggest that ahsorption by human skin of lipophilic
chemicals ia approximately 10-fold less than that of rat zkin.
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The 1989 EA assumed a dermal bicavailability of 1%\ for PCDDs/PCDFs in
soil, basaed on the Kimbrough estimaste. A dermal biloavailability factor
of 0.1% will be used in thiz review for all PGDDs and PCDFs, including
OCDD and OCDF. As described above, a 1% dermal absorption of soll-bound
£.3,7,8-TCOD in rst skin {s likely to bs equivalent to an absorption of
8.10% for humans. A value of 0.10% dermal absorption for OCDD {s
consistent with the obssrvation that dermal sbsorption of non-volatile
c¢hemicals is typically at laast an order of magnitude lsxs than the dagres
of oral sbgorpcion.

$oil Adhexsnge

Another parameter vhich {nfluences the dermal sbsorpticn of PCDD and PCDF,
iz the amount of soll adhering to bhuman skin. The 1989 EA used a sofl
sdherance fsctor of 1.0 mg soll per cw? of skin, based on values suggested
in tha USEPA’'s 1988 Superfund Exposure Agsegsmant Manual. Hovevar,
several other studies suggest that soll adherss to skin to & much lsszser
degree. Lepov gt al. (1975) uaing adhesive taps to sanple a dafined arsa
of skin suggested that the asount of soil adhering to husan skin wvas
spproximatsly 0.5 wmg/cu? (Lepov st sk.. 1975).  Furthermors, the
California Department of Health Services Toxic Substancas Control Diviaion
eatimated that spproximataly 0.9 ng/cn2 of goll adheres to the hands of
ehildren (average age wvas Ll) (Services, 1986). In addition, ssvaral
studies have besn published wvhich describe the effect of soll particle
tize and organic content of s0il on adharsnce of soil to human skin. For
axample, Que Hee gL g]. (1985) using s vayiery of solls of dJdiffarsnt
particis sizs suggested that on averags, about 0.2 mg/cm? of soll was
sadhering co the hands of small adults (Que Hea, g% al.. 1985). Driver gt
al. (1989) surveyed various scils of differsnt organic concent for thair
abilicy to adhere to human hands (adult mals). It wvas determinad that tha

average amount of soil adhexing o human hands wvas 0.8 ag/cw@ {unsiaved).
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Thus, the available literaturs suggests that the amount of soil adhering
to ths hands of humans i3 between 0.2 and 0.9 mg/cw? (Driver, gt &l
1989). ‘Therefore, for this revlaw, a wvalua of 0.5 ug/cnz séamz &
reasonable estimate for the amount of soil adhering to the human skin.

6.) Rasidence Lifatima

The 1989 EA assumed that the same individual could visit tha site on a
regular basis cthroughout a 70-year Lifetims. Prasumably, such sn
fndividual would be & nearby resident. As described in the 1988 Superfund
Lxposurs Aasessment Hanual, 95% of the gansral U.S. population remains in
& single residence for 30 yeaars or less. Conszacuentiy, for the purposes
of this reviev, it vill be assumed that the duration of regular visics to
the sits could bs no more than 30 years.

Table 6-1 contains a summary of the exposure parameters used in this
assassaent and In ths 1989 EA.
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7.0 CALCULATION OF EXPOSURE POINT CONCENTRATIONRS

This sectlon describes the methodologies used to derive representative
goil concentrations.

7.1 Test for Log Normality of PCDD/PCDF Data

Soil samples for PCDD/PCDF analyses were taken from three areas, or sample
grids, which wvere identifiad as B, TC and RC. The sntiyre main site is
fdentified as the B grid. The TC grid, a former treatment area, Is a
small area vhich lies vithin the main site, and represants approximacaly
1.3 percent of the main site. RC samples were taken from the small
rallroad ditch area, located jJust outside the northern boundary of the
site, Table 7-1 contains a summary of the isomer concentrations in the
surficial samples taken from each grid. 2,3,7,8-equivalences for

OCDD/OCDF and non-OCDD/OCF isomexs are listed, using the 1989 TEFs.

As dascribed {n the 198% EA, environmsental data are usually lognormally
distributed. This is often due to the presence of a significant number
of non-detect valuss in the data set. When data arz lognormally
distributed, the geometric mean is the appropriate measure of the central
tendancy of the data. When data are normally dist:{buted, the arithmetic

mean is the appropriate measure of the central tendency of the data.

In the 198% EA, PCDD/PCDF concentrations in surface scils were not tested
for lognormality, but vere assuned to be lognormally distributed and
geomatric mean concentrations were used to assess dloxin-related health
risks. However, {n genersl, a fairly robugt catas zer (at leaszt 10

samples) 1s required to conclusively demon:trate lognormality. The

limited number of surficial samples from the TC grid (3) and the RC grid



thunter
008814


TABLE 7.1
CALCULATION OF 2,3,7,8-TCDD TOXIC EQUIVAL! ITS
1389 Sample B°7 Sample 811 Sampla B 17 Sampie 125
This  concen. 23,78 conpen 23,78- concen 23.78 concen 2378
(ppb) 1CDD  (pph} 1CDD  {ppb) 1CDD  {ppb) 160D

{TEQs) EQs) _{TEOs) EQs)
BC Geid {0 - 67) BC Grld (0 - 67) BC Grig (0 - 6°) BC G ([0- 67
non 2.3.7.8 TCOFs nd . 0.047 aQ nd - nd .

2378 1CHF . nd - od . nd nd

non 2,3,7,8-PeCDfs ar 388 - nd - 88
123,78 PeCii¥ . nd - 0.42 . nd - nd
234,78 PaCDF . nd - 0.3 ) nd - nd

23

o 6 70 .
4,7 8-HxCDF . 6.7 nd . 15

34,7 ‘ 3.2 .

36,78 HxCOF . nd . 088 . nd . ad
46,7 . 036

3. 1.2

M 2.3,2.9-txCDFs . L]
234
2

t
1
2,
1

3.4.6.7 8-HxCDF . ng nd - nd
2.3.789HxCOF ) 46 nd . 7.3
non 23,7 8-ligCDFs & 166.9 | ‘
1,2,.3.4.6,7 8 HpCDF . . 38 . 80 . 210
12,347,893 HpEDF . 51 12 . 26

OCDF 00 : . 39¢ . 1609
TEQs PCDFs

aon 2.3.7.8-TCOOs - net . ‘ . nd
2378TCOHD ‘ - nd . ‘ - nd

non 2,2.7.8-PeCDDs . : . ne
1.2.3.7.8-PeCDD 3 . ) . nd

on 23,7.81ixCDDs . 5.3
1 2.3 4.784xCDD ‘ . . . - 77
I,236?8HxCDD : . . . 37
1.23,7,89 HxCDD 3 3 . 14

non 2.3,7.8-HpCDDs 700
1.2.3,46.7.8 HoCDD | . . 1400 14

OCOHD . . . 8100 81
Total TEQS . . i) 9.70
OCDD/OCDF

TEQs HQN- . 24.46
OCDD/OCOF

TOTAL 2,3,7,8- . 81 . 24.16
TCDP TEQS

| 008815
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YABLE 7. (wont)
CALCULATION OF 2.3,7.8-TCDD TOXIC EQUIVALENTS .
Congeners 1989 Sample B-28 Sample B3 Sample AP1 Bample B-25° Sample B-11
TEFs concen, 23.78- concen, 2378 concen. 22378 concen. 2378 conoen. 2378
{opb) ICOD  (pphy TCOD  (ppo) TCOD  (ppo) TCDD  (ppd) 1C0D
TEQs! EQs : TEQs.

non 23,7 8-TCDFs o nd

2378-TCDOF 0.1 nd
non 2,3,7.8-PeCDFs 0 .1 3]
1,237 8-PaCDF .05 nd -
2.34.2.8-PeCDF 65 ng
non 2,3.7.8-HxCDFs ¢ £9 o
1.2,3,4,7 8-HxCCF 0.1 25 0.25
1,2.3.6,7.8-t{xCDF Q.1 0.73 0.073
23,486,788 +xCOF o1 md -
1.2.3.789 HxCOF 0.t 1.8 0.18
non 2.3,7,8-HpCDFs 1] 418 G
1.2,3.46,78HpCDF 0.0t 86 0.85
1.2,34.7.8.9-HpCDF 0at 15 .15
OCDF 0.001 3200 3.2
TEQs PCDFs 4713
non 2.3.78-TCDDs 3] nd
2378-7CDD 1 nd
non 2.3,7.8-PeCDDs g .01 G
1.2.3,7.8-PeCDD 0.5 a.52 0.26
non 2.3,7,8-HxCDDs 1] 17 0
1,2,34.7.8-+xCD0 g1 25 025
1,2,3,6,7.8 HxCDD 01 14 14
1,2.3,7.8,9-HxCDD 01 4.6 0.46
non 23,7 8-HeCDDs ¢ 230 o
1.2,3.4.67.8HCDD a.01 770 7.7
QCon 0.001 5600 56
Total TEQS 88
QCDDIDOCDF
TEQs NON- 11.58
gCPDIOCDF
TOTAL 2,3,7.8- 20.36
TCDD TEQS

008816
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YTABLE 7.3 icont
CALCULATION OF 2,3 7.8-TCDD TOXIC EQUIVALENTS

Congeners

{:1.%]
TEFs

Sample T202
23,78- concen.
TCDD
ETEQS!

concen.
(ppb}

non 2.3,7.8-TCHFs
23.728TCDF

non 2.3,7.8-PeCDFs
1.23.78-PeCDF
234 78PelDF

I8 HtCDFs

7 8.9 HPCDF

OCDF
TEQs PCDFs

non 23.7.8-TCDDs
23,78 TCDD

nen 2,3,7,8-PeCDDs
1.2,3,7.8-PeCOD

ey aB'H‘CDD&
|B'WCDD
8-HeCDD
8.9-HxCHD

7.8-HpCDBDs
4.6.7,8 HOLND

oCcbD

o0t
o.et

0001

¢
0.0t

0.001

1C G (0 -
nd - -
nd

1.1 )]
nd -
nd .

52.58 g
2.7 o.27
0.56 a.056
0.36 0.636
18 0.18

386 e
93 0.93
11 0.1

2700 2.7

4272

nd
nd

nd
nd

19.1

25
12

14

300
900

5100

Sample T2C05

{ppb} {ppo)

TCOO
EQs
fid {U - b7

ad -

nd

nd
nd
nd

105.3 1}
4.7 0.47
nd .

nd

nd

4872.5
93
95

nd
nd
nd

nd
nd

20
4.5
16
8.5

600

Sampta T3C3
23.78- concen.

2378 concen.
Cop  (ppyv)
EQs

T TR
onzg

8.6
nd
1300}

278
12
nd
nd
nd

1070
200
a0
1700

nd
nd

27

12
44

Sampie R202

2378
1CDD
EQs).

5

~ Totst TEUs
OCDD/GCDF

TEQs NOH-
CCDD/OCDF

TOTAL 2,3.7.8-
TEQS

008817
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TABLE 7.1 {cont
CALCULATION OF 2.3.7,8-TCDD TOXIC EQUIVALENTS
Congeners 1969 Sampie R2C3 | Sampie A2C4 Sampie R3C3
1EFs  concen. 23,78 conoen. 2278 concan. 23728
{opb) TCDD  (ppb) T1COD  {ppb) 1ChD
{TEQs} TEQs

{TEQs)
RC Gnd (1 -25% {g-1. BC Gnd(0-6
aon 2,3.78-TCDFg 0 nd - 029 1] rvef -
2378BTCDF .1 nd - nd - ngd -
non 23,7 8-PeCODFs 0 56 )] 22 1) nd
1.23.7,8-PaCDF 0.05 nd - nd . nd
2347 8PeCDF 05 nd . nd - na
aon 2.3.7.6 BxCOFs [} 202 O 101.9 O 340 i
125 4,7 8-HxCOF 9.1 18 1.8 81 08t f1d .
1.2.3.6,7 8 HxCDF 0.1 nd - rid . ng .
23.46.78HeCDF a1 nd - 103§ - nd
1.2.3.2.6 9-tixCDF 0.1 nd - nd . nd
nan 23,7 8-HoCDFs (33 1284 0 569 0 2225 0
1.2.3,4,6,7.8-HpCOF 001 260 260 120 1.20 420 420
1,2.24,7,.8 9-HpCDF 00 46 046 21 021 58 055
OCDF D04t 7200 7.20 2300 230 5100 5.10
TEQs PCOFs 12.06 4.52 985
non 23,78 TCODs 4] nd - 4.3 a ngd .
23,78-1CDD 1 nd - nd . nd -
non 2.3,7 8-PeCDDs 0 1.3 4 28.7 1] 14 0
1.2,3.7.8-PeCDD 0.5 3z t 85 23 1.5 et .
non 23,78 HxCDDs 1] 89 ¢} 67 0 283 0
12347 8-::xCDD .1 22 2.2 10 1.0 24 2.4
1.2.3,6,7 8- HxCDD 0.1 67 6.7 29 29 80 S0
1.2.3,7.8.9-HxCDD 0.1 42 42 14 t 4 33 i3
nom 2,3,7,8-HpCDDs o 1600 o 809 (4] 3000 o
1.2.3.46,7.8 HpCDD 001 3200 32 1300 130 5000 ac0
_ QCDD 0.001 23000 23 9000 8 .00 46000 46.0
Total TEOS 30.2 11.30 51.10
QCDDB!OCDF
TEQa NON- 51.81 21.67 6%.45
oCDD/DCDF
TOTAL 2.3,7,8- 82.0¢ 3az.o7r 120.55
TCDOD TEQS

008818
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(4) preclude the demonstration of a lognormal data set for these sample
grids.

The application of the W test to tbe distribution of the PCDD/PCDF dats
for the B grid indicate that the dioxin concentrations are normally
distributed for this data set. The W tast iz & rigorous statistical
analysis which tests wvhether a data set has been dyawn from an underlying
normal distribution (Gilbert, 1987). Normal distributicn of soil sample
data from the B grid was further confirmed by plotting cumulative
frsquenties versus votal TCDD equivalent concentrations. These plots

confirmed Llinearity of the non-transformed data (Appendix B).
Accordingly, for the purpose of this review, tha arithmetic mean

concentrations below were wused as representative contaminant

concentrations.
ppb
Grid B Grid 1¢ Grid KC
ocbb 8.0 4.2 28.5
Non-0CDD 15.4 8.7 43.5

As in the 1989 EA, only che surficlal samples used to calculate thess
concentrations. This 15 appropriate sincs human contace with soil {a
usually limited to the top 0-3 inches.
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7.2 Sample Grids

In the 1989 EA, the TC and B grids were assumed to contribute squally to

the mean concentration at the Main Site. Since the TC grid comprises only

L.3% of the area of the wmain site, it seems reasonable to waight thae
average concentrations of the B and TC grids asccordingly to derive a
rapragentative contamiinant concentration for ths mein site. Specifically,
for the purposes of assessing health yisks at che main site, the
teprLasantative concentrations for thes main site will be thes sum of 1.3%

of the wmean concentration of the TC grid and 98.7% of the mean
concentration of tha B grid.

7.3 Time-Dependent Contaminant Concentrations

The half life of PCDOD/PCDFs in soill was considered in this review. A soil
half life of 16 years was assumed (Kimbrough et al., 1984). The decay
rate constant for a half life of 16 years is 0.043 yr."}, vhich represents

the constant fraction degraded pexr year. Representative soil

concantrations for each age group over a 70 year lifetime were derived
uzing the folloving equation:

g = kN
dt

Yhere:

dN = tha amount of chemical decaying per unit time

dt = incrament of time

k - the decay constant (fraction degraded par tims)
(k = 0.693/half 1life for first order reactions)
half lifa

N -

the total awount of chemical present at any given time
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The integrated form of this equation was used to cslculats the amount of

contaminant remaining sfter an average time period for s 1ifetime {0-70
years) exposure for each age group exposed.

Intagrated equation:

In N, = ke
N
or 2.3 log N° = ke
N
Whare;

N = amount of chemical at two (100%)
N - percent remaining at time t
t - average age of soil

The concantration of OCDD/OCDF isomers and non-0CbD/OCDY {somars used to
calculats health risks are summarized below.

peG
Reilaread Ditch Hain Site
ochy Nonv-0CDD (v 4] Non-0CDD
Child (5-12 yrs) 19.4 29.5 5.43 10.5
Adult (12-70 yre) 4£.90 7.44 1.37 2.63
Railrosd
pefsonnal 15.0 22.8 . cee
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8.0 DOSE CALCULATION AND EEALTH RISK ESTIMATES

This section describes the wethodologies usad o fuanticate contaminanc
uptake (dose) and mssocisted health viasks.

8.1 Exposurs Scenarics

As described {n the 1989 g4, Exposurs Seenario 1Y raprasants ths mosy
probabla future land uss condictions which assume mrescricted sccess to
the Hain Site as wvell ag the Railrosad Dicch. as in the 1989 LA, this
reviev evaluates risks to: 1) ¢hildren and adules dus to exposure at the
main sicte, and 2) risks vo raflroad personnsl, children, and adules dus
to sxposurs at ths diteh. The same age groups used In the 1989 EA (6-12
years and 12-70 yeara) are used in this revisv. All exposurs assumptlons
used in the 1989 EA gre xeproduced hers, except for the refinements
pressented in Table 6-1. The main assumpeions used {n the 1989 EA that aze
reproduced hers ars as follows:

No exposure will occur for the 0-6 year age group.

Childcen of age §-12 years vill visit ths ratlroad diteh and
maln site s{x-cimas ¢ year.

Adults (age 12-70 yoars) will visic the railroad ditch and main
site tvalve times & yaar.

railroad personnel vill come in contact vith the rellroad dicch
six times & year for 30 yaars.

8.2 Genaral Intake Equation

The total lifetizs avarage daily dose (LADD) {8 used to quancitacively
estimats potencisl cancer risks. The total LADD {3 the sum of the LADDs
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¢calculated for sach age group. Orsl and dermal LADDs for each sge group
&rs calculatsd sccording to cthe following genersl squation:

I=
WX AT

Vhars;

I - fntaks; tha amount of chamical (mg/kg body
veight-day) at the sxchange boundary (s.g.,
gkin or gastrointestinal vrace)

chanical-xalstad vaciabla

¢ = chemical concantration; the averags concsntration contscced
over the exposurs psriod (s.g., mg/kg goil)

Yaxiables that descxibe tha wxpcsad populaxion

R = contiét rate; the amount of contaminaced
nedium contacted per unit tims or asvent
(a.g.. kg soil/day)

EFD = axposurs frequency and duration; describesa hov long and how
often axposure occurs. Ofcen calculated using tve terms
(EF and KD):

7 - sxposurs frequency {(days/ysar)

ED = sxposurs duracion (years)

BN = body weight; the avarags bdody weight over
the sxposure period (kg)

AT = avaraging time; period over which sxposure
i3 averagad (eo.g., yoare)

This general squation iz contiscant with ths general dose equation
presentsd in the USEPA’S 1989 Risk Assespment Guidance for Superfund and
{s consiztent vich ths squation described in the L1989 Ea.
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As described in USEPA’s 1989 Risk Astessment Guidance for Superfund, it
is critical to normalize the estimatsd total dose of a carcinogen over a
Lifetima of exposurs. For sxample, {n order to satimata the potential
cancer risk asxsocisted wicth six years of sXposurs to & carcinogen in soil,
ths total dozs absorbad during those six yesars wust be dividsd by & 70
yosr lifetime. Cancer risks are trsessed in this manner because tumor
devalopmant {3 typlcally a Lifecime procass.

8.3 8peacific Intaks Equations

The gensral intake equation is modifisd for soil ingestion and dermal
absorption as follovs:

Ingsscion Intake (eg/kg-day) =

BY x AT
Fhara:
€8 = Chemical Concencration in $oil (mg/kg)
IR = Ingestion Rate (mg soil/day)

CY = Conversion Pactor (L0°* kg/mg)

FI = Fraction Ingssted from Contaminated Source
(unicliess)

ABS = Absorption Factor (unitless)

EZF = Exposure Fraquency (days/ysars)
ED « Exnosure Duratfion (years)

B . Body Weight (kg)
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AT = Averaging Time (period over which exposure
is averaged-days)

Absorbed Dermal Dose (mg/kg-day) = s F E

BY x AT
Fhers:
C8§ = Chemical Concentration in Scii (mg/kg)
CF = Converaion Factor (10" kg/ug)
§A = Skin Surface Area Available for Contact (cu?3/event)
AF = Soil to Skin Adherence Factor (mg/ca®
ARS = Absorption Factor (unitless)
EF = Exposure Frequency (events/yaar)
) = Exposure Duracion (years)
BV - Body Weight (kg)
AT = Averaging Time (period over vhich exposure
{3 averaged)

8.4 Caleulation of Toeal LADDs and Cancer Risks

Refinad exposurs dssumptions wuged to estimats LADDs are listed in
Table 6-1. All other exposure assumptions are consistent with the
1989 EA. The spraadsheat calculationg used to derive the LADDs are
provided in Appendix A. The total LADDs and cancer risks are sumnarizaed
balov. The cancer risks are simply the product of the tuial LADD
(wg/kg/day) and ths cancer potancy factor (9,700 ug/kg/day)'\

In summary, potentisl increased cancer risk at the main xite and the
railroad dicch are on the order of 108,  These risk values are
approximately 2-3 orders of magnitude lover than those derived for the
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i
L

Railroad 'Ragular Regular Visitors
Personnel Visitoxr
Route Spacific LADD
Oral 6.5 x 10713 4.7 x 10 1.7 x 100
mg/kg/day eg/kg/day mg/kg/day
Dermal 7.3 x 10°9 1.2 x 0% 3.8 x 108
og/kg/day ng/kg/day wg/kg/day
Total LADD 1.4 x 1071

5.9 x 10712

2.1 x L0°%

same scenarlo (Scenaric II) in ths EA (7 x 10

gite and the dicch, respectively).

Accordingly, the health risk estimates prasented in the 1989 EA should be

- 2 x 10 for the main
The lower risk estimates obtained iIn
this veview are a result of the use of vefined exposure assumptions taken

from the scientific literature. The refinements primarily responsible for

the lowver health risks sstimates are:

Use of more accurate gsoll ingestion rates, and

Use of specific bioavailability estimates for OCDD.

considered upper-bound estimaves of potencial cancer risk.
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9.0 ERISK CHARACTERIZATION

This section discusses the magnitude of the health risk estimates derived
tn Section 8.0 and places them in perspective with respect to risk levels
that ave typically considered gccaptable by the regulatory and public
communicy.

9.1 Charaetarization of Non-Cancer Bazsrds

As described in Section 5.1, several regulatory sgencles have established
daily acceptable dally Iintaks levels (ADIs) of dioxzin. Thesa ADIs range
from 1-10 pg/Kg-day and are considsred to be protective of non-cancer
effects. The total TADID., determined in this evaluation fo- the Arkwood
site are several ordexs of magnitude below the ADIs, and therefore, Lt can
be calculated that the non-cancer vrisks at the Arkwood site axe
negligible.

9.2 Characterization of Cancer Risks

ns described in Section 8.0, potential dioxin cancer risks at Arkwood are
on the order of 108, Beginning in the late 1970's and sarly 1980's,
ragulatory agencles in the U.S. and abroad frequently adopted a cancer
risk criteria of one in a million as a negligible (i.e., of no concern)
risk vhen fairly large populstions might be exposed to a suspect
carcinogen. Unfortunately, theoretical increased cancer risks of ona in
& million &re often incorrectly portrayed &s serious public health risks.
As recently discussed by Dr. Frank Young, (FDA, 1988) the current

commissioner of the FDA, this was not the intent of guch estimatas:

In applying the de minimis concept and in setting other safety
standards, FDA has been guided by the figure of "one in a
million." Other Faderal agencies have also used a one in a
million lavel, such as the Occupational Safety and Health
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Administration and the Environmental Protection Agency. Both
agencles rxely on the one In one million increased risk over a
lifetime as a reasonable criterion for separating high-risgk

problems warranting agency attention £from negligible risk
problems that do not,

The risk level of one in one million is often misunderstood by
the public and the media. It is not an actual risk - l.e., we

do not expect one cut of every million people to get cancer if
they drink decaffeinated coffee. Rathex, it is a mathematical
risk based on scientific assumpiions used in risk assessment.
FDA uses a conservative estimate to ensure that the risk {s not
understated, We iIinterpret animel test results conservatively
and we are extremely careful vhen we extrepolate risks to
tramans. Whnen FDA uses the risk level of one in one million, it
1s confident that the risk to humans is virtually nonexistent,

In short, & ‘one in a million’ cancer risk estimate, which L1z often

tacitly assumed by some policy-makers to represent a trigger level for
regulatory actlon, actually represents a levael of risk that i3 so smaiil

85 to be of negligible concern.

Another wmisperception within the risk assessment arens is that all

vicupational and environmental regulations have as thelr goal &

theoretical maximum cancer risk of 1 in 1,000,000. Travis et al. (1987)

recently conducted & retrospective examination of the level of risk which

triggered regulatory action in 132 decisions. Three wvariables were

considered: 1) individual risk (an upper-limit estimate of tha probability

that the most highly exposed individual in a population will develop

cancer as a reault of a liferime exposure), 2) population risk (an upper-

limit estimeate of the number of additional incidences of cancer in the
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exposed population), and 3) population size. The findings of

Travis gt al. (1987) can be summarizad as follows:

1. Every chemical with an individual lifetime risk above 4 x 10°%

received regulation. Those with values below 1 x 107 remained
unregulated.

2. For small populations, regulatory action never resulted for
individual risks below 1 x 10°°.

3. For effects resulting from exposures to the entire V.S.
population, a risk level below L x 10°® never triggered action;
above 3 x 10°% {t alvays triggered action.

In short, vegulatory agencies have found risks far in excess of 1 iIn

1,000,000 acceptable if experienced by smsll populations. WNot only have

regulatory agencles taken exception to the unilateral application of 1 in
1,000,000 risk, but many common humen activitles entail risks greatly in

excess of 1 in 1,000,000. Rodricks gt al. (1987) has discussed these:

Examination of <cthe risks of common human activities
demonstrates....a lifetime risk of 1 in 100,000 or more is
within the realm of, or orders of magnitude below, everyday
risks that generally do not cause undue concern. These are
tisks that people, while they are aware of them and may have
some concarn or fear over them, do not In general alter thelr
behavior to aveid. The risks from many activities greatly
excead the level of one in 100,000. 1In comparison to these
background visks of "everyday activities,” a lifetime risk of
1 in 100,000 {3 relatively small. Accordingly, regulatory
action will no. geanerally be justiffable unless risks ars
substantially higher than this 1 in 100,000 "benchmark".
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In essence, soclety attempts to reduce the risks assoclated with exposuze

to chemicals to levels much lowsr than those to which we voluntarily

expose ourseivas each day; such as driving a car, smoking, using

artificial swveeteners, and travelling in commercial aircraft. The key

issue is one of involuntary vs. voluntary risk.

As dlscussed above, U.S5. Federal regulatory agencies have .diopted a ‘one

in a million’ cancer risk as being of negligible concern in situations

wvhere large populactions (e.g., 200 million people) are {involuntarily

exposed to suspsct carcinogens (e.g., food additives). When smaller

populations are exposed (e.g., In occupational settings) theoretical

cancer risks of up to 10°* have bean considerad acceptable. In short, an

estimated cancer risk of less than one in a million for & population of

less than 2,000 individuals iz far below the maximal risk levels

historically considered to be protective of public health.

It is important co emphasize that an estimared cancer risk of one in a

willion (or less) does not actually lmply that an additional one out of

every million people will get cancer. Rather, the ‘one in a million’

value is simply a mathematical estimate, conservatively derived from

animal exposure studles, that has been hisrtorically interprsted as

representing & nonexiscant risk.
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9.3 Background Levels of Dioxin Uptake and Body Burden

Longstreth and Hushon (1985) have estimated that the general population
has an average dally intake of 7 fg/kg-day of 2,3,7,8-TCDD. This

background intake is primerily the result of low 2,3,7,8-TCDD levels in

the food chain. As shown in Section 8.4, the highest escimatad daily

dioxin intake at the Arkwood site {3 5.8 x 10" mg/kg-day, or 5.8 fg/kg-

day. Hence, the levels of dloxin uptake at Arkwood are approximately the
same as the negligible levels exparfencad by the rest of the U.S.
population.

It has been demonstrated that typieal body burdens of OCDD in human

adipose vange from 600-800 ppt. As describad below a 70-ysar exposure

to the average OCDD concentration in the B grid (8.0 pb) would yield a

total OCDD dose of 2.6 x 1073 mg, according to the expo.ure assumptions

used Iin this evaluation:

6-12 yrs: 5 mg soil/avent x 6 avents/yr x & years x 0.01 x 8 ughcpD/kg

soll x 1 kg/10° mg = 1.4 x 10 ng
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12-70 yrs: 5 mg soil/event x 12 events/yr x 58 years x .0l x 8 }HgoCDhD/Ry
soil x 1 Kg/10% mg = 2.8 x 104 ng

Total Oral = 2.9 x 10°“ mg 0COD

Dermal

6-12 yra: 0.5 mg soil/cwm® skin x 625 cm? skin/event x 6 events/yr x .001

x 8 [1g0CDD/Kg soil x 1 Kg/10% mg = 9 x 10°5 mg 0CDD

12-70 yrs: 0.5 mg soil/cm® skin x 840 cm? skin/event x 12 events/year x

58 years x .001L x 8 MgOCDD/Kg soil x 1 Kg/loé mg = 2.3 x 1073 mg

Total Dermal w» 2.4 x 1073 nmg

Total oral and dermal uptake = 2.9 x 104 mg + 2.4 x 10-3 mg = 2.6 x 1073 ug
The average human adult contains 21 kg of body fat {Snyder, 1975). If ali
of tha OCDD absorbed from the main site over a4 70-year lifetime were to

be distributed evenly throughout the adipnse, tha resulting concentration

would be 2.6 x 10°® Kg 0CDD/21 Kg fat = 123 ppe.
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This is an extremely conservative estimate of the OCDD adipose burden
associated with axposure to the main site because it assumes that 1) ali
absorbed OCDD deposits in adipose, even though it is Imown that s
significant fraction of absorbed OCDD deposits in other tissues and 2) the

absorbed OCDD i{s never eliminated, even though OCDD has a bilological half-
life of 3-5 months.

Consequently it is reasonable to assume that the levals of OCDD that would
sccumulate in humans vho visited the main site at Arkvood on a regular

basis would be negiigible compared to the pre-existing background levels.

0907SHF
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ORAL main site spreadsheet

L CONGENER ~ RECEPTORPOPULATION i SOIL INGESTED
2 .
3 - - i (Mg / exposure eventi
4 NON OCTA . — N
5 CHILD : 5.00
6- |
! ADULT_ | 5.00
8 .
9 , - |
10 OCDOOCDE ] : 7
11 cAatD | 5.00
12 - ‘
X ADULT 500 ‘
14 ?
15 E
16 -1
17 - ?
18 -
19 ] i
20 l
21
22
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ORAL main site spreadshaet

D

=

1 _E 1 F
1 BEXPOSURE FREQUENCY _ CONVERSION FACTOR | BIOAVAILABILITY |
2 ,
3 | (exposure events/year) (kg/mq) '
4
5 6.00 1.00E-06 0.50
6
7 12.00 1.00£-06 0.50
8 i}
g _
10 _
11 6.00 1.00E-06 ~ 0.01
12 e e
13 12.00 1.00E-06 0.01
14
15
i6
17
18
19 .
20 i
21
22 _
Page 2
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ORAL main site spreaosheet

G 1 H T ] , e
1 EXPOSURE  TIME CONVERSION :  1/BODY WEIGHT ~ 1/AVERAGING
2 DURATION FACTOR TIME
3 (years) ‘ (vears/day) ! (1/kg) ~(1/years)
.. . - " - .
5 6.00 2.74E-03 J.45E-02 1.43E-02
7 58.00 o 2.74E-03 1.43E-02 1.43E-02
8 _
K .
10 ) . e _
11 6.00 2.74E-03 ' 3.45E-02 1.43E-02
12 _ B o
13 58.0¢ 2.74E-03 1.43E-02 ~ 1.43E-02
14
15
16
17
18
18
20
21 !
22 i
Page 3
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QRAL main site spreadsheet

K al 3
1 ARITHMETIC MEAN LADD
2 | SOILCONCENTRATION | (mg/kg - day)
3 {mgika) .
4 H
5 1.05E-02 ~ 1,49E-04
6 :
7 2.63E-03 ‘ 3.76E-05
a B
9
10 -
11 5.45E-03 P 7.79E-05
§2 ‘
13 1.37E-03 1.96E-05
14
15 N -
i6 ORAL LADD 3.9 x 10-12 mgkg/day
17 for a 70-year
18 exposure
19 _
20 ORAL LADD 1.7 x 10-12 mgkoiday
21 for a 30-year )
22 gxposure duratich

Page 4
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F

8
RECEPTOR POPU ATION

.30 WNGESTED

tmg / exposie event}
_____ _s_o_g -

T

TORBIOAVAILABILITY

thg/my

. TooEos

t 6OE 86

BURATION

{yonrs)

1 0GE 06

1G0E 06

100E 08

PRESRISEICRESY LRI ARERE LU XTI XY BN PUS B8 Y PPN P2 BN FEY oY
OBOMOMAun—oou.‘ma.QN_‘ODnqmmaun-_-!
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H ‘ i T TR [ B " S
TQTAL NORMALIZED

TiE CONVERSION | 1/800Y WEIGHT |I/AVERAGING] ARITHMETICMEAN | _ tabo

TEACTOR THAE SO CONCENTRATION (mghg  day) ) (ADD
tyears/day] {1/kg) {/years) (mgrkg) imgikg  day)

_ 45602 | 143g0z | 295602 ke | AmEQd]

T143E02 143E 02 TTtasEon 1O6E 04 TT¥seE 05

1
143602 | wd43€02 |  z2e£03” | aze€os | _STSE3

| I

27403 | 345E-02 | 143E0Z 194E-02_ | Z7IE-04 T 19E 04

274603 | 143g02 143602 480803 | roigos | __30iE0
E ?

s e

__TME02_ | t43E0z | 1 80E

65 X 10-13 mgskg/dey

ORAL LADD
foc cailcoad parsonnel

, “ORAL (DD 10 x 1811 mgikgiday
tar regular visitors, . : ;
- 7C-yaar axposucs R S

fw duration -

T T ] [ ORALLADD I 47 x 10-12 mgikgiday
| for regular visitors, | , L N

|adjusted for a_a0-year L .

_exposdre _durstion R

B T e

UNNNNN'NNMNN-A——A.-“-.-.——D ]
lnow%amlauumcmmaenuaun..ou."‘m‘“{“““"
,

!
I

Page 2
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auerttat AL RO sproadshwat :
& I

N ST S S i R T e e g e -
LZTONGHER | PECEFTOR T | SKINSURFACE | AMOUINT OF SOL | EXPOSUPE FREQNINGY [GONVE RSION FAGTORIBICAVATL AR ITY
z POPIR ATION AREA ADHERING TO SKIN ,

2 {cm2iovent) (mgicm2)  {{exposure uvoria/yau (kg/mg}

| 4} MONOCTA i B U R (NS U S
i _. . Guao _ 82500 | o050 goo  _}  _100EQE | 600y
7] 1T ADWT ge00s |7 Tose ~ tzea | todEos | o@or
8

sl 4. . RAPERSON] 84000 1 050 800 | veoEes " | acer
10 ]

11) ocooocel | T - N N e
2 CHILD: §25 08 sse ... 800 tooE0E | goor
13

18] . f . ABRT_ ] 8dogo  } 650§ " 3200 J... 100808 | _ ¢o0o1

15

18 RELPERSONNEL 84606 | 0 50 606 1 1o0Eoe 0.001

17

18 I T ’

19 T o

£7] Dl B— RN N o ol

3t — 3 - —

22 1T )

23 i D R o -
4] - ) ) ) - - T ) o
28 - “‘ T

26 A T

27 R T -

21 . R e R
(291 ! T T i T
30 1 "

Page 1
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Cutmal Al . . MUl

o e o T K N S

XPORLRE | TIME CONVERSION | VBODY WEIGHT | VAVERAGING | ARITHMETICMEAN | LAOD
FACTOR TME SON CONCENTRATION img/kg  day)
{yearsy (ymars/dayj (t/kg) {1iyaars) {mgikg)

800

2EQsT T 3AsE G | vaaFoz (| T Fesker | T AEEM

T T 274E 02 f 436.02 1 43E02 T&4ED3 1 0GE 04

! ol |
_Isn -y m:mta Y

2 T4E 03 1.43E.02 14302 | 228603 _ | 3 26E 05

TINE T A4SEG2 1.43E.02 1 94E 62 2TIEGL

_ 274E03 | 143E-02 _1.43E 02 : ' 7 G1E .05

Tz 74E.03 1 43E.02 i 43E.02 SOE.- 2 15604

73 x 1013 mgh;g{gty‘

lor raliroad personnet

L DERMALEADD | 28 x 10-12 mghgiday

for regulac wisiors,

7Q-yeat axposwe
dutation

___DERMAL LADD 1.2 x 10-12 mgikgiday
loc_requiar vishars, | -

adjusted loc a 30.year
oxposure dusation



thunter
008842


y 0
K} 1) .

APPENDIX B



thunter
008843


b"

APPENDLY, B
THE SHAPIRO-WILK TEST FOR NQRMALITY
d=I (% - x)¥ =X x?. L1/ (L xi)?

x=23.55 _x  (xl . %), {z1)?

f- 1 39.43 252.17 1554.72
2 37.74 201.36 142431
3 27.80 18.06 77 %
4 20.38 10.05 415.34
$ 19.45 16.81 378.30
6 15.18 70.06 230.43
7 N 47 .45 26,11
Dx = 164.89 [E=815.96 I« 4800.05
(=d)
4806.05 - [1/7 (27188.71) = 915.95 « 4
d = 915.96
n=7
k=pn-1 =13
2
find coefficients from Table A6: a, =« 0.6233
az - 0-3031
a; = 0.1401

Rl T ey (X ey o))
d

Vo e, ([(0.6233(4.91 - 39.43) 4 (0.3021 (15.18 - 37.74)}
915.95

+ {0.1401 (19.45 - 27.80)1:2

- L.090E-03 [(-21.52) + (-6.84) + {.1.17)12

“  9.50E-01 > v o = 0.803
(from Table A7: Quantities of the Shapiro-Wilk Test

for Normality: values of ¥ such thas 100y
of the distribution of U is less shan wp)

W V.05, therefore cannos re

ject H, and mus: econclude the distribution is
normal .

(H,: The populacion has a normal distribution)
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“Table A6 Coefficients a. for the Shapiro-Wik W Test ior Normatty

n 1 k] A 5 13 7 ] 8 10
N
i 0.707% 0.7071  0.6872 0.6686 C.6A31  0,6233 0.605) 0.5888 0.5738
! - 0.0000 0.1677 0.23413  0.2806 0.3031 0.3164  0.3244  0.,329%
} = . - 0.0000 O.0875 O0.1a0%  0.17&3  0.1976 O0.21Mt
' . . - - - 0.0000 0.0561 0.0947 0.122%
3 - - - - - - - 0.0000 ©0.0399
LI 12 1) 14 15 16 17 18 19 0
AN
v 0.5601 0.5475  0.53%% 0.529 6.5150 0.5056 0.4968 0.4886 O.ABCE 0.A734
¢ 0.,3315  0.3325  0.3325  0.3318  0.3306  0.329C  6.3273  0.3253  0.3232 .31
3 0.226C 0.2347  0.24%2  0.2460  C.28%9% 0,252 0.2540 D.2553  0.256' 0.256%
v 0.1829 0,1586 0.1707 5.1802 0.1878 0.193¢ 0.1988 0.2027 0.2059 0.208%
§  0.0695 0.0922 0.1099 0.1280  0.135)  0.1M7  0,.1524  0.958  0.1641  0.1586
6 0.000C ©O.0303 0.053% 0.0727 0.088C 0.1005 0.1109 0.1:57  0.1271  0.1334
7 . - 0.0000 0.0240 0.0833 0.0593 0.072% 0.0837 0.0932 0.101)
3 . b - - 0.000C 0.019% 0.035% 0.0a% 0.06%2 0.07%9
3 - . . - - - 0.0000 0.0163 0.030) 0.0422
J . - . - - . . - 0.0000 0.0140
n 21 22 2 24 25 6 7 8 29 30
0\
1 0.08AY  0.A580  0.A582  0,MM0)  C.AAS0 O.MO07  D.A3E6 0.A32B 0.A291  0.0254
1 3185 0.3156  0.3126 0.3098 0.306% 0,3043  0.3018 0.2992 0.2968 0.2944
302578 0.257% 0,256  0.,255¢  0.25&3  0.253)  0.2%22 0.2510 0.2499  0.2487
Vo NS 0.3 0.2139 02085 0.2168 0,215%  D.2152  0.215%  0.2150  0.21A8
5 0.1736 0.176%  0.1787  0,1807  0.1822 00,1836 O0.1888  0.1857  0.1864 0.1870
6 0.1399  0.1MA3  D.1AB0  0,1512  0.1539  0.1563  O.1%84 0.160Y  ©.16%6 0.1630
70,1092 0.1150  0.1201  0.124%  0.1283  0,1316 O.1306  0.1372 0,138  0.1M18
& 0.0804 0.0878 0,094 0.09%7 0.1086 0.1089 0,1128 0,1162 0.1182 0.1219
§ 0,0%3¢ 0.0618 0.0636 0.076% 0.D823 0.0876 0.052) 0.0965 0.1002 0.10%6
‘00,0263 0.0368 0.0059 0.053% 0.0670 0.0672 0.0728 0.0778 0.0822 0.0862
"t C.000¢  0.0122  0.0228 0.032%  0.0A0) 0.0476 0,0540 0.0598 0.0650 0.0637
1 . . 0.0000 90,0107 0.020C 0.0284 0,0358 0.0a24  C.0423  0.0%)7
i) v - - - 0.0000 0.00%« 0.0178 0,025)  0.0320 0.0308%
1 . . . - . . 0.000C C.0080 0,058  (.0217
] » . - b - - - - 0-0000 0.0076
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L -a .y
e bun...

of the Distnibution of W Is tess Than

LR

LI}

147

[y

¥5.91 Yo 1 Yo.05 Yo.10 _Yo.se
0.753 0.5 0.1 0.78% . €.359
0.687 6.7¢7 0.7%8 0.792 0.933
6.686 0.71% 0.782 0.80¢ 0.527
0.713 0.74} 0.738 0.226 £.927
0.730 0.760 0.803 0.838 6.372
0.749 ¢.m 0.813 0.451 0.532
0.764 6.7% 0.829. .85 0.935
6781 0.206 0.07 0.863 0.938
0.792 0.817 0.850 0.47¢ 0.9%0
0.808 c.428 .85 0.483 0.943
0,814 0.837 0.866 0.389 0.9a5
0.82% 8.8uk 0.874 0.5 0.5x7
0.83% 0.855 o.24 0.901 0.9%
0.8%6 ©.84) 0.487 ¢.906 0.952
0.85 0.86¢ 0.89. 0.91¢C 0.9%
0.858 0.874 0.837 0.914 0.9%6
0.263 0.879 0.901 0.917 0.957
0.868 0.884 .90 0.910 0.959
0.37) 0.888 0.508 0.92) .90
0.878 0.3%2 0.911 0.916 0.961
0.581 0.895 0.914 0.%:8 9.562
0.88 0.898 0.97¢ 0.930 0.46)
0.545 .30 ¢.918 0.33% 0.%4
0.89 0.904 0.920 0.93) 0.96%
C.49 0.%06 0.513 0.935 0.965
¢.0% 0.908 0.32s 0.926 €.965
0.898 0.910 0.926 0.937 0.565
0.400 €.912 0.9:7 0.939 0.967
6.301 0.9 ¢.979 0.940 0.957
¢.30 .58 .90 .94 G.%s
0.906 0.917 0.81 C.82 0.563
0.908 &9 c.813 0.5 0.369
€.910 0.41C 0.93 0.9 0.49¢9
0.912 6.522 0.5 C.9% £.9%¢
0.9 0.9 0.93¢ 0.9%¢( ¢.970
0.916 0.92% 0.433 0.9} .57
6.917 RTH €.939 0.9 6.5
0.919 £.918 0.910 0.949 6.972
.90 6.9:9 0.8 0.95¢ 0.972
0.9! ¢.9)5 0.982 0.551 0.972
0.923 0.%); 0.94) .95 0.7}
0.97¢ 0.933 0.5%a 0.952 €.97)
0.9:6 0.83 0.945 6.95) 0.973
0.927 0.933 0.5% 0.953 0.5
0.928 0.93¢C 0.9 0.9% ¢.5%s
0.318 0.9V 0.9v7 0.95¢ 0.97
6.929 0.937 0.947 0.955% 0.9%
6.93¢0 0.938 0.547 0.955 0.9%

ce: Afier Shapiro and Wilk. 1965
nell by pothesis of o anrmal disinbution repecte

rable 1% used 18 Sevnon 12 1)

Joat the o sigmibicance leved of the calouloed B less than
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EXECUTIVE SUMMARY

This document provides a detailed raview and commentary on the scientific
basis of the 1989 toxic equivalency facror (TEF) for occachlorodibenzo-p-
cdioxin (OCDD). 1In 1989, the USEPA revised the TEF from zero to 0.001
based on a study which demonstrated that the QCDD concentration in the
liver required to maximally induce l{ver enzymes is 1,000 times the
required 2,3,7,8-TCDD concentration. Tha new TEF of 0.001 indicates thac
the USEPA will treat OCDD as a carcinogen with L/1000 the carcinogenic

potential of 2,3,7.8-TCDD. The main conclusions of this reviev are as
follows:

[} The TEF syscem assumes that non-cancer effects such as
liver enzyme induction can bs used quantitatively to
estimate carcinogenic potenrial. Howevar, for cha
dioxin lsomars. there is no clear correlation between
increasad non-cancer effects and carcinogenic
potaencial, Congaquently, dioxin isomers with no
carcinogenic potential might be assigned a TEF simply
becauss they cause messurable non-cancer affects.

¢ ACDD has not been shown ro possess thae ability co
induce tumors. In fact, only 2,3,7,8-TCDD and some of
the HxCDD isomers have been shown 0 possess the
ability to induce tumors.

N 0OCDD has negligible capacity to bind to the Ah
raeceptor in vitro. Gilven the fact that receptor-
binding Jis considered to be a required step in the
fnduction of dioxin-velated cancer effacts, the poor
affinity of OCDD for this recaptor is inconsistent
with a non-zero TEF for oCDD. Recaptor-binding
contaminants were prasant in the OCDD studies used to
derive rhe high-dosage TEF for OCDD. Hence, at least
soma of the effects obsarved (enzyme induction) in the
OCDD faeading studies could have heen caused by
eontaminants.

8 OCDD behaves differently than 2,3,7.8-TCDD in
biclogical tissuss and specifically OCDD has a much
lower oral and dermal bioavailability and, therefore.
QCDD should ba trested as a separate indicator
chemical when assescing dioxin-related health risks.
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REVIEW AND CRITIQUE OF THE SCIENTIFIC
BASIS OF THE TEF¥ FOR OCDD

1.0 INTRODUCTION

In 1989, cthe USEPA revised the exiasting 2,3,7,8-TCDD toxic equivalent
€factors (TEFa) for several of the polychlorinsted dibenzo-p-dioxins and
dibenzo-p-furans (PCDDs and PCDFs). Included in these modifications vas
an iIncreage in the TEF for octachlorodibenzo-p-dioxin (OCDD) and
octachlorcdibenzofuran (OCDF). The 1987 TEFs initially establiished by ths
USEPA assigned valuea of zero for both OCDD and OCDF, whils tha recently
published 1989 TEFs assign a wvalue of 0.001 to both congeners. This
change wll) have a significant impact on the health risgk estimates for
sites that are contaminaced primirily with thesa <congeners. In
particular, vood tresatment sites, vhich typically contain elavated lavels
of OCDD in site soils coul. be concluded as posing significant human
heslth risk according to the nev TEF system. The purposs of this document
Lz to review the objectives and the methodologiss for establishing TEPs
and to evaluats the scientiflc basiz for the recently revisad TEF valuas
for OCDD/OCD¥, In addition, the appropriate uise of the new TEFs in huaan

nealth visk azsessmant is discussed. This document Lz organized as

followe:

SECTION 2.0 OCDD ARND OCD¥ TR THE ENVIRORMENT. This section brisfly
dascribes how OCDD and QCDY ars formed and distributed in the eavironmanc.

SRCTICR 3.0 PHARMACOKINETICS OF OCDD. This section provides a datailed
review of the manner in which OGDD diztributes in biological tiasues and
tha assoclisted bhiological responses slected {n various animal studies.
The results of these studies warse uszed by the USEPA to establish tha new
TEFs for OCDD and OCD¥. Datermination of Toxic Equvialation Factor. this
sectlon dascribes the methods used by USEPA to astablish TEFs.

SECTION 4.0 TOXICITY OF OCDDL/OCDDF. This section describess the toxic
effects associsted with exposure to OCDOD/OCDF.

SECTION 5.0 DETERMIRATION OF TOXIC EQUIVALENCY PACTORS. Thias saction
describes hov che USEPA darives TEFs for ths varlous PCDD/PCDF isomers.
The basis of the nev TEF for OCDD/OCDY i3 described and crxitigued.



thunter
008860


o

008861

SECTION 6.0 IS THE INCREASED IR THE OCDD TEF VARRANTED. Thia section

summarizes the key elemants of the Previous sections and discussaes how ap
OCDD TEF should be used in health risk aszegsment.

SECTION 7.0 REFERENCES
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2.0 OCDD AND OCDF TH THE EEVIRONMENT

PCDDs and PCDFs are members of a class of compounds collectively referred
to as halogenated aromatic hydrocarbons. Also included in this c¢lass of
compounds are polychlorinated biphenyls {PCBs), napthalenes,
polybrominated biphenyiz (PBBs) and azobenzenes. PCDDs, PCDFs and PCBs
ave highly stable, lipophilic molecules with extreme persistence in the
snvironment (Safe, et al., 1989). PCBs wers produced commercially for a
nunber of years for use as insulation in capacitors and transformers
(Hose, g% al., 1986). In contrast, PCDDs and PCDFs are unwanted
contaminants formed during the production of chlorinated phenols and
related derivatives (Burg, 1988). These compounds &re also produced

during combustion prccesses involving organohalogen containing wastes
(Safe, gt al., 1989).

PCDDs and PCDFs are released into the environment via & number of
pathwvays, including: 1) urban incinerator emisszions, 2) dischargs form
pulp and paper wills, and 3) use of products such as pentachlorophenol
(PCP) and 2,4,5-trichlorophenol contaminated with PCDDs and PODFs
(Firestone, 1977; Firestone, gt gl., 1972; Liberti, et al., 1980). PCDDs
and PCDFs are usually found in the environment as mixtures of several
different isomers. These mixtures are generslly found to contain
primarily the highsy chlorinated congensrs (hexas, heptas, and octas)
(Firesonte ot al., 1972). The one exception 13 the haerbicide
2,4,5-trichlorophenol vhich primarily contains the 2,3,7,8-TCDD {somers
(Safe g al., 1989).

PCP is used in a variety of products and is one of the most widaly-used
blocides in the U.S. Ths major use of PCP In the U. §. hag been as a wood
preservative. Eighty percent of the U. §. consumption Ls for treatment
of wood used for utility poles., The toxicity of PCP was investigated by
8 number of reaearch groups in tha 1970fs, howavar it 1s net c¢lear whather
the toxic affmacts observed in thoss experiments were the result of PCP or
rather the result ¢f impurities in the PGP (Glickman gt gl., 1977;
Borchwich and Schimmal, 1978). In general, commercially avatlable PCP ig

3
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88.4% pure and {3 known to contain a variety of impuritias,
tetrachlorophenol,

including
chlorinated phen-oxyphenols, PCDDs, PCDFs,

and
polychlorinated diphenyl ethers (Firestone et al., 1972).
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3.0 PHARMAGOXINETICS OF OCDD

3.1 Absorption and Distributiom of 0CDD Following Subcutanecus or
Intraperitonesl Administration

Recently, data describing the absorption and distribution of OGCDD/OCDY has

been published. Brunner et al. (1989) investigated the relative
distribution of a mixture of PCDDs and PCDFs in the Wistar rac. The

mixture of PCDDs and FPCDFs wag obtained via the ctatalytic

dachlorination/hydrogenation of OCDD and OCDF. This mixturs includad

2,3,7,8-TCDD as well as OCDD/OCDE and selected results ara summarizad in
Table 3-1. The data {llustrated several key points regarding ocDpD.

Firse, it is appsreat from the data in Table 3-1 that the routs of

administration dramatically affects the distribution of OCDD as vell as

other I'CDDs/PCDFs. Secondly, OCDD and OCDF tend to accumulate {n hepatic

and adipose tissue in a similar wanner in this strain of rat. Horeover,

OCDD and OCDF are present in the mixture {n significantly higher

concentrations than 2,3,7,8-TCDD (30-fold) yet the levels detacted in the

liver and adipose tissue are only ~ 5-10 times the level of 2,3,7,8-TCDD.

Abraham et al. (1989) recently described the uptake of OCDD/OCDF and other
PCDDs and PCDFs by hepatic tissue of female Wistar rat and Marmoset
monkey. These results are summarized {n Table 3-2. Marmoset monkeys and

female Wiatar rat both retained approximately 25% of the
administered dose of 2,3,7,8-TCDD {n the livar,

total
Moreover, 2,3,7,8-TCDD
in liver/adipose ratio wvas approximately the same for both specias. GCDD
uptake by hepatic tissue of both speclies was similar (5.8 and 7.4% for

rat and monkey respectively), howvever, the percentages wera substantially

lass than reported for 2,3,7,8-TCDD. 1In contrast to 2,3,7,8-TCDOD, the

livar/adipose tissue concentration ratio for both species was

substantially >1 suggesting that OCDD accunulates to a4 greatar extant in

hepatic tissus than it does in adipose tissue. OQCDF hepatic uptake was

similar in rat and monkey, though the percent accumulating in the liver
of both species was slightly greater than veported for QGCDD. The

liver/adipose vatio of OCDF for both $pv 1es I difficult to interpret

5
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Table 3-1

Distribution of PCODs and PCDFs in Female Wistar Rats Following -

Subcutaneous (S. C.) or Intraperitoneal (1. P.

) Administration

Congener dose ngfiiver ng/g adipose
(ny/kg) S.C. i.0. _ S8.C. i.p.
2,3,7,8 100 0.59-0.79 0.70-0.74 0.22-0.35 0.36-0.58
1.2,3,7.8 111 1.64-2.37 1.98-2.11 0.13-0.17 0.26-0.83
1,23.4,7.8 133 2.37-3.07 2.51-2.78 0.08-0.09 0.40-0.75
1,3,7,8 184 nd nd 0.01-0.03 0.08-0.25
oCcoDD 3347 4.67- 8.29- 0.22. 4.90.
5.47 18.14 0.43 13.57
2.3,4,7.8 74 0.82-1.30 1.17-1.20 0.02-0.03 0.10-0.32
1,23,4,7.8 328 4.27-6.52 4.64-5.44 0.09-0.13 0.80-1.64
1,2,3,7.8 124 0.16-0.22 0.10-0.24 0.03-0.04 0.18-0.52
1,2.3,6,7.8 328 5.56-8.05 5.74-6.58 0.12-0.15 1.01-1.70
2,3,7.8 45 0.04-0.05 0.03-0.04 0.03-0.03 0.05-0.09
1.2,4,78 111 nd nd 0.01-0.02 0.05-0.45
1.2,3.6 126 nd nd 0.01 0.02-0.05
OCDF 2217 5.53- 7.82- 0.09- 3.11.
) e 8.55 16.60 0.19 §.90
“lable adapted from Brunner, et al., 1989

Concentration of Vanous PEDD

y and Marmoset Monkey
Wistar Rt "Marmoset

Marmoset
% of admin. concen. ratio . Monkey
dose in liver/adiposet % of admin. concen. ratio
whole livert dose iri liver/adiposet
B o whole livert —
2,3.7.8-TCDD 26.51£1.25 241026 2451456 1.09+0.76
1,2,3,7.8-PeCDD  71.1+6.43  13.1 £0.60 443+564 270+1.07
1,2,.3.4.7,8- 806+3.29 31.7+078 484+ 5.79 142+ 757
HxCDD
oCchD 58 £0.15 174 + 561 7.4 + 1.81 5.6 + 4.24
2,3,7,8-TCDF 3.77 £ 0.50 1.6 £0.23 21.5+2.29 -
2.3,4,7,8-PeCDF 53.4+7.86 426 +24 5762479 10.1+1.93
,2.3,6.7.8. 779777 488+869 661 +4.54 14.8+2.09
HxCDD
OCDF 1.7 + 46.2 = 17.3 15.3 = 19.2 +
1.73 i1.32 17.57

Congenear Wistar Rat

Table 3.2
s/PCDFs Followin

__Levels After Seven Days In Wistar Rat

g a Single S.C. injection:

“table adapted from Abraham, et al.. 1989
tdata not averaged in original manuscript; averaged here for comparison
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because of the wide range of valuez in the data. Howaver, It appears as
if OGDF, like OCDD accumulates in greater quantities Iin the liver as

opposed to adipose tissue.
3.2 Absorption and Distribution of OCDD Following Oral Exposure
3.2.1 Miztures of PCDDs and PCDFs

Van Den Berg, et al. (1987} recently investigated the absorption and
distribution of dioxins from a fly ash mixture containing PCDDs and PCDFs
including OCDD/OCDF. This experiment consisted of adminisztering the fly
ash mixture orally to female Wistar rats on days 10 to 17 of pregnancy and
during the first 10 days of lactation. Specific congeners ware then
peasured in tissues of the dams, fetuses and offspring. Approximately 37%
of the 2,3,7.8-TCDD in the mixture was retained in the hepatic tissue of
the dams. These data are comparable to the data in Table 5 utilizing the
S$.C. injection protocol. Lactation did not significantly affect retention
of 2,3,7,8-TCDD In the hepatic tissue of the dams es 38% of the
administered dose was retained ln these animals.

The fly ash mixture used by Van Den Berg contained 64% more OCDD than did
the mixture used by Abraham et al. (1989). Howvever, the results were
comparable to those reported by Abraham et al. (1989) as only 7%t of the
OCDD and OQCDF in the fly ash mixture was retajned in tha hepatic tissue
of the dams (see Table 3-2). As with 2,3.7,8-TCDD, lactation did not
significantly affect the retention of OCDD and OCDF in the hepatic tissue
of the dams. OCDD and OCDF congeners vere also detected in the offspring,
&5 approximately 0.7% of the administered dose of OCDD and OCDF was
retained in the hepatic tissue. Lover chlorinated PCDDs and PCDF3 were
detectad Iin the fetuses, however the amount retained in the whole fatus
vas very small (less than 0.13%). Analysis for OCDD and OCDF in the whole
fatus was not possible becauss of mass {~terference. Accumulation of OCDD
in adipose tissue of the dams during pregnancy or lactation wag less than
2% of the total administerad doszas of QCDD. Simlilarly, 0.8% and 0.30% of
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the total administered dose of 2,3,7,8-TCDD accumulated in the adipose

tissue of ths dams during pregnancy and lactation respectively.

3.2.2 0Oxal Administyatiop of Purified OCDD/OCDF

Morback et al. (1975) investigated the distribution of OCDD in rats using
a radiolebeled analog ({358}-thicheptachlorodibenzo-p-dioxin). Following
administration of the analog for three weeks (100 ug/day for 211 days), it
wvas ovbgarved that over 50% of the radiolabeled analog that wvas ratained
in the body was located in varlous orgsnelles of the liver. Other target
tissues included adipose tigsue, skin, heart, kidney, serum, lungs, testes
and muscle. However, if the rats were treated wich the same protocol (100
sg/day for 21 days) followed by a8 6 week recovery period, the analog was
detected in only hepatic tissue, skin and adipose tisgsue,. However,
becausa the structure-dependent activity of PCDDs and PCDFs, utilization
of such an analog makes interpretation of the data difficuls.

Birnbaum and Couturas (1988) have also recently described the absorption
and di{stribution of OCDD in male Flscher 344 rats. This group observed
that oral abaorption of OCDD never sxceesded 10% of any dose, with Jdoses
ranging from 500 to 5,000 pg/kg. Horsover, absorption of OCDD wvas
raported to bs non-linsar betveen doses of 500 and 5000 pg/kg. The
authors alzo point out that OCDD rapidly partitions out of the blood &nd
into various target tissue Including liver, adipose tissue and skin
obzerved that repestad administration of OCDD (50 gg/kg daily for 10 days)
resulted in the accumulation of OCDD in hepatic and adipose tissue and to
2 lesser dagree in skin and blood. Moxeover, in the companion paper
(Couture gt al., 1988), administration of 65 doses of 50 ng/kg resulted
in substantial accumulation of OCDD in hepatic and adipose tissue as well
as skin and blood. Couture et gl. (1988) furthar investigated the oral
absorption of OCDD using different volumes of carrier material (corn oil).
The rasulte of thisz experiment are described in Table 3-3. The results
in Table 3-3 indicats that the greater the wvolume of the carrier the
greatexr tha absorption of OCDD in male Fischer 344 rats.
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Table 3-3

- Effect of Dosing Voluma
Dosing Volume

on Hepatic Accumulation of OGDD
__ng OCDD/q liver

Experiment 1 (50 pg/kg)

1 mi/kg** 348.1 £ 17.2

S mlkg*** 2323.0 £+ 158.4
Expetiment 2 (11.5 ug/kg)e*

i mikg 8.2+1.0

2 mli/kg 17.8+5.2

3 mikg 32.6+8.5

4 mikkg §9.5+7.1

5 mi/k 38.3£13.3

" 1able adapted from Couture, ot ar.. 1688

*“rats were dosed with 50 Hg/kg daily for 10 days and terminated 3 days
following the last exposure

***rats were administerad a single dose of 11.5 ug/kg of QGCDD and
terminated 3 days later

_ ) Table 3-4 )
~Distribufion of OCDD ang OCDF In Rats When
Administered Via Oral Ingestion
total dose in whole liver Concentration ratio

Congener/~ % of
Dose (ppb)

liverrat
L 13 weeks 26 weeks 13 weeks 26 weeks
OCDF (80) 3.7 2.6 62 39
OCDF (800) 5.2 4.0 56 64
OCDD (80) 3.3 2.3 21 19
OCDD (800) 3.6 3.3 40 39
2,3,7,8-TCDD 7.6 3.9 2.5 2.6
(1 ppb)

"tabie adapted from Wermelinger, et al., 1990

. B Table 3-5
Elimination of OCDD From Selected Tissues Erom Maia Rats
Foliowing an I.v. !n]ectigg ot 50 ng/kg

Tissue ~ Pool Size Slope ti/2
{% total dose) (days-1) (days)
OCDD (50 ng/kg)
Liver 72.68 £ 32.55 -0.008 + 0.002 84
Adipose 7.13+0.93 -0.018 % 0.007 38
Skin 8.95+ 2.21 -0.253 £ 0.094 3
) 0.31 +0.57 +0.016 + 0.041 69
“table adapted from Biinbaum and Couture, 1988

008868



thunter
008868


A Tecent report by Wermelinger et al. (i990) describad resuits of a 9
month feeding study with 0CDD and OGDY¥ in ratsg.

Concentrations of 80 and
800 ppb vers udministerad via the £aed chow.

Since no data had existed
up to this point on the absorprion of OCDF (excluding studies fnvolving

mixtures of PCDDs and PCDFs) this study s of significant importance.

Distribution of OCDD and OCDF wag measured in two tigsues namely,

hepatic
and adiposs tiasua,

The percent of the total dose in the whole liver of

OCD¥ (60 ppb) was 3.7 and 2.6% at 13 and 26 weeks respectively,
percentage

The
of OCDF detected In hepatic tissue increased slightly with the

higher dose of OCDF (800 ppb) as 5.2 and 4.0% of the total dose of OCDF
was detected in the whols liver at 13 and 26 veeka Tespectively. However,

for the bocth the low and high dose of OCDD (80 and 800 pPpb) the pearcent

of the total dose found {n tha whole liver remainad approximstsly 3%.
While the % of tha total dose of both OCDD and OCDF were not

substantially
different

» significant differences vers obssrved in ths distribution of
these congeners batwean hepatic and adipose tissus.
summarizad in Table 3-3.

The date {3 also
The data in Teble 3-3 indicates that hoth (o]¢)1)]

and OCDF preferentially accumulate In hepatic tissue as opposed v~ 13i, 05e
tigsue.

Both OCDD and OCDF tend to accumulate in hepatic tissue mors than
2,3,7,8-TCDD. This observation vas also made by Abraham et al. (1989)

following 8. €. {njactions of fly ash mixtures of PCDDs and PCDFs
rats.

in malse

3.3 HMetsholism and Eliminstion of OGDD and OChF

Vary 1lttle kinetic data {is available for OCDD and no kinetic data {a

available for OCDF. Birnbaum and Couture (1988) recently reported a
whole-body half-li{fe for OCDD of 3-5 months. This

is contrast o
2,3,7,8-TCDD which has = vhole-body half-1i{fe of 31 t 6 days

Sprague-Davley rat (folloving 1 1.0 kg/Kg oral dose} (Ross at al..,
Table 3-5 summarizss

as wvall as ths skin.

in

1978).
the slimination of OCDD from Liver and adipose tizsue

Bimbaum and Couturs

(1988) suggest that ths long half-life of OCDD in the
1

iver could rssult in the dccumulation of the congener over time.

In

10
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addition the suthors urge caution in intsrpreting ths skin eliminatic.
parameters as only 5 data points were used to arrive at these values.
Norback gt al. (1973) utilizing rats and a radiocactive analog of 0CD)
reported that 90% of the sdministered dogse was recovered in the feces as
unabsorbed material. This group alao reported a small 1lipid soluble
fraceion in urine. Similar reaults were reportsd by Birmbaum sand Coutuze
(1988). Feces was veported to bs the major route of elimination followving
administration of OGDD with very little OCDD (less than 0.2%) eliminated
vis urina. Very little data has been rsported on ths metaboli-u of OCDD.
Birnbaum and Couture (1990) reported that no [l4C]-labeled CO2 or other
volatiles were detected in male rat: exposed te [l4C}-GCDD. Moreover,
this group reported that TLC analysis of extracts from tissues and faces
of animels administered {14C}-0CDD revialed a single spot that migrated
with an OGCDD standard. Thisz group suggests that some metabolism of 0CDD
is occurring &s radioactivity was detected in the urine of ths rats.
Howevar, the authors report that due to the low specific activity of the

fl4C]-OCDD confirmation of a metabolite was mot possible (Birnbaum and
Couturs, 199%0).

3.4 Blochemical Xffects of OCDD/OCDF

One of the most well characterized Ah receptor-mediated affects {s the
induecion of cytochrome P450-dependent monooxygenases (Whitlock, 1987).
The induction by PCDDs and PCDFs of these isozymes {3 routinsly measured
fluoromserically via arylk hydrocarbon hydroxylase (AHH) or ethoxyresorufin
O-desthylase (FROU'} sctivity. Bradlaw, et al., (1980) investigated the
induction of AHH sctivity in H-4-II E rat hepatoma cells using a varisty
of PCDDa and PCDFs includlng OCDD. Surprisingly, OCDD was found to
weakly induce AHH gctivity in these cells. Hason gt al. (1986) utilizing
H-4-II E rat hepatoms cells estimated tha EC50 (the conceantration of OCDD
niandad to induce AHH activicy 50%) for OCDD to ba > L x 10-4 H. Howaver,
gaveral {nvestigators have showm that OCDD administered tc rats in
mult{ple doses over an extended period of times will induce EROD activity
substantially beyund control levels. For axampls, Blrnbaum and Couture

(1988) administersd 30 ag/kg of OCDD daily by gavage (5 days/waek for 13

il
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weeks) and observed a 40-fold increase in EROD activity over control
groups. The levels of OCDD that accumulated 1in Jhe liver were
approximately 1,000 times the levels of 2,3,7,8-TCDD that are required to
produce 40-fold EROD indication. This effect was recently confirmed by
VYermelinger et al.- (1990). This group reported that ia rats
sdninigtration of 800 ppb of OCDD in the faed for 9 month: caused &
significant increase in EROD activity. The induction of EROD activity by
OCDD (800 ppb) approached 40 to 50% of that induced by 2.3,7,8-TCDD (rats
fed 1 ppb of 2,3,7,8-TCDD for 9 months).

ihlborg et al. (1989) also has investigated the biochemical affects of
OCDD with somewhat different results. Sprague-Davley ratzs wara
adwinistered either OCDD, 2,3,7.8-TCDD or OCDD plus 2.3,7,8- TCDD by
gavage and terminated 4 wveeks later. The results ares summarizaed in
Taole 3-4. Adminlstiration of OCDD to Sprague-Dawley rats did not causa
any statistically significant induction of hepatic EROD activity, incranse
hapatic P450/448 content or incrsased UDPGT activity. Howevar, this iz
not surprising as this experiment utilized a single administration

protocol, Howevey, OCDD and 2,3,7,8-TCDD treatment did cause

a
significant reduction in total wvitamin A content of the Lliver.
Coadministration of OCDD and 2,3,7,8-TCDD did not result 1in any
subatantial additive affects.
In summavy:

. OCDD and CUDF tend to accumulats in the liver to greater dagres

than 2,3,7.0-TCDD.

. QCDD is poorly absorbed (less than 10% of any sdministered dose)
from the gastrointestinal tract and absorption decreases with
decreasing dosing voluma.

. OCDD has a bilological half-life of 3-5 months.
. The llver concentrations of OCDD chat ara required t¢ praducs

40-fold EROD induction are approximately 1,000 times thae liver

concentrations of 2,3,7,8-TCDD required to produce similar
induction.

12
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Table 3-6

Effects of 2,3,7,8-1CDD, OCDD and 2.3.7 5-TCOD pius

_ OCDD In_Sprague-Dawley Rats
Parameter control 2.3.7.8-TCDD OCDD 2,3,7,8-TCDD

(corn oil) (2.5 ug/ka) (755 ug/kg) + OCDD

Vitamin A
(ng)
Liver 1269 5094 g837a 5504
Kidney 4.5 12,0 3.4 16.33
Hepatic 0.42 0.59 0.32 0.67a
P450/448°"
ERODt 0.08 1.00a 0.09 1.03a
UDPGTH 0.086 0.34 0.25 0.34a
‘table adapted from Ahlborg, et al.. 1989
““nmol/mg M. P.

tnmolmg M.P./min; EROD = ethoxyresorufin O-desthylase
ttnmolimg M. P. * min; UDPGT = UDP-glucoronosyl transterase

Astatistcally significant diference (p < 0.05) from untreated control
caicuiated by Tukey's HSD test.

"



thunter
008872


008873

4.0 TOXIGITY OF OCDD AND OGD¥

HBon:-cancer Effects

Schwetz, gt gl. (1973) invegtigated the toxicity of OCDD in both rats and
mice. Oral adainigtration (single dose) of OCDD to 5 femals
Spragus-Davley rats (L g/kg) or to 4 male Swisxs Webster mice (4 g/kg) did
not causs any dsaths. Horaover, no overt signs of toxicity vere obsexved
in these animalz. However, King, gt gl. (1973) reportad that al] male and
female Osborne-Mendel rats (35 per group) fed chow containing 1 or 0.5%
of OCDD died within 32 veeks. Intarestingly, this group obsarved thst
Bala B6CIFLl mice were much more susceptible to OCDD induced toxicity es
nale mice fed a diet containing I or 0.5% OCDD all disd within 10 weeks.
Simiiar experiments in female B6CIFL resulted in § survivors (from a group
of 50) in the 1% group and 45 survivors {(from a group of 50) in rha 0.5%
traatment group.  Howevar, thege results should be interpreted with
¢caution as King st al. (1973) reported cthat approximately 0.1% of tha OCDD
vaes contaminated vith hexachlorodibenzo-p-dioxin (substitution pattern
not specified). MNoreover, contamination of 0.1% by hexschlorodibenzo-
p-dioxin (UxCDD) was reported to result in en intake of L50 wg/kg-

day of HxCDD. King 8t a). (1973) states that new mica-feeding experiments
utilizing OCDD (0.5% in the faed) free of hexachlorodidenzo-p-dloxin
contanination have also resulted in a substantiasl number of deaths.

Schvever at Al. (1973) reported that OCDD tested negacive for production
of chloracne in the rabbit bloassay. Horaover, OCDD administersd at 100
and 500 wg/kg-day (2.3 ml/kg by gavage) to female Sprague-Davlsy rats on
from days & through 15 of gestation did not result in any increase in
fatal resorptions, changes in fetal body @easurements or feral anomaliss.
Hovaver, a significant increase In subcutaneous asdema wag detscted in the
fetuses a4t the 500 mg/kg-day doss. Chicks fad 0.1 and 0.5% OCDD in the
diet (0.1% = 100 mg/kg) showad no signs of toxicity following 20 to 21
days of craatment as datermined by the chick edema biosysay. It should
bs notad that vhile this study is somevhat dated, the information provided
by Schwetz af g). (1973) concerning other congeners, (in which a greac

14
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deal i3 kncwn) such as 2,3,7,8-TcDD, appears to be correct.
this report

For example,
correctly identified guinea plgs as the most susceptible

species to 2,3,7,8-TCDD toxicity. Moreover, limitad studies with the
relatively non-toxic 2.7udichlorodibenzo-p-di.oxin also suggest that while
the study iz dated the rvesults can be considered valid. Ahlborg et al.
(1989) recently reported that administration of 755 ig/kg of OCDD to
Sprague-Dawley rats did not cause gignificant body veight loss. Horeover,

neither liver or thymus veights were significantly affectad by 0CDD
administration.

Couture et al. (1988) also investigated the toxic affects of OGCDD in male
rats. Trestment ralatced Cycoplasmic fatty vacuolizacion of tha liver
(centrilobular and midzonal regions) were observed upon administration of
50 ag/kg of OCDD S days/week for 13 veeks (65 adninisctrations total). It

vas notnd that hepatic damags did not begin to occur until 40 doses of

OCDD had been administered. Roreover, the cytoplasmic fatty vacuolization

incresned in severity as the number of doses increassd from 40 to 65.
Couture &t gl. (1928) also reported that OCDD did have some slight affects

of blood chemistry including decreases in MCH, HCV, HGB and HCT. The

authors suggest that these results may {mply "mild, nonregenerative ansmis

resulting from a chronic, noninfectious inflammatory process. This is
most likaly a secondary affect of the othar alterations in the liver."

Kerkvliet et al. (1985) reportad that mice orally administered 100 or 500
rg/kg of OCDD (singls dose) showed no decrease in the humoral {mmune

response as avidenced by the splanic IgK responss to sheep erythrocy.es
(SRBC). Tha

considered one

splenic IgM response to sheep erthrocytes (SRBG) {s

of the most sensitive essays in detecting toxicity elicited
by PCDDs and PCDFs.

15
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Gancey Effects

The only carcinogenic data available pertaining to OCDD were reported by
King et al. (1973). The affect of OCDD as a complete carcinogen and as
8 promoter were investigated using mouse skin tumor formation at an
endpoint. Swiss-Webater mice (30 famale and 30 male) were “"painted" 3

times veekly with OCDD (0.2 mi of a 0.2 mg/ml solution for 60 weeks) to

test for complete carcinogenic activicy. To test for promotional

activity, the mice were first treated with 50 ug of dimethylbenzanthracene
(DHBA) prior to exposure to 0CDD for 59 weeks. No papillomas or

carcinomss vere detected {n either experimental protocol. However, in the

complets :avcinogenesis study, 1 subcutaneous tumor vag observed in each
6f the sexes. In chs promotional study, 3 subcutaneous tumors were
obgerved in the male mice and 1 vas observed in female mice. The total
dose of OCDD administered to the racs vas approximacely 7080 ag (0.2 mg/ml
x 0.2 ml/treatment x 3 treatments/vaek x 59 weeks = 7080 ag). Heberc ot
al. (1990) rucently investigated the tumor promoting activity of
2,3,7,8-TCDD, 2.3.4,7,8~pentach1orodibenzofuan (2,3,4,7,8-PeCDF) and
L.2.3.4.?.8-hexachlcrodibenzofuran (1,2,3,4,7,8-HxCDF) and demonstratad

that all three congenars were Potent promoters of squamous cell

carcinomas. Interestingly, the dose of OCDD used by King et al. (1973) was
approximately 177 times greater than that of 1,2,3,4,7,8-HxCDF (largest
doss was 1 ug/treatment x 2 trsatmenty/veek x 20 wesks w 40 Bg). Baged
ont the 1989 TEFs, 0CDD would be Predicted to be 100 times lsss potent than
+,2,3,4,7,8-HxCDF. However, OCDD was shown not to be a promoter of skin
carcinogenesis in the Swiss-Vebster mouse model using a dose of OCDD that
should have produced skin tumors at 4 comparable rate to that of
1,2,3,4,7,8-HxCDY and 2,3.7,8-TCDD (Ring at al.. 1973). It should ba
ncted that Hebart gt gl. (1990) used the hairiess mice model for the
promotion studies whils King gt al. {1973) used the Suisz-Webster mouse

wodel and the discrepancies notad above may ke simply a result of specias

differeances, Clearly, mors research ig varranted to invastigate the tumor

promoting sctivitias of OCDD and OCDY.

16
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Summary:

OCDD does not appear to be

acutely toxic and possesses wveak
teratogenic, immunotoxic, ap

d carcinogenic properties.

17
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5.0 DETERMINATION OF TOXIC EQUIVALENCY PACTORS

Evaluating the human health risks asgociated with exposure to PCDDs and
PCDFs in the environment {s difficult due to a lack of data describing the

toxicity of each individusl congener. In the environment and in PCP,

PCDDs and PCDFs are found in complex mixtures containing any number of the
210 possible congenera, which further complicates the human health risk
assessment procesg.

5.1 Background

Because of the difficulties in assesaing the human health risk from
sxposure to mixtures of PGDDs and PCDFs, the USEPA devised a system to
assign potency values for the many different congeners possible in thase
mixtures. This systewm ranks the potency of indlvidual congeners relative
to 2,3,7.8-tatrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) (Barnes, eat gl.,
1989; Safa, 1987; Safe, et al., 1989). 2,3,7,8-TCDD was chosen as the
standard as numerous studies have ldentified this congener as the most
toxic member of the PCDDs and PUDFs (Poland and Knutson, 1982). Thesa

potency values are termed toxic equivalent factors (TEF) and are derived

from in vitro and in vivo data. The type of data used to derive TEPx

includes but 13 not limited to the following; 1) induction of cytochrome
P450-dependent monooxygenases in both human and rodent cell culture as

wvall as in animals, 2) immunotoxicity in mice, 3) body welght lossg in a

variety of animal wodels, 4) reproductive toxicity in mice and 5)

raceptor-binding studies. These are non-cancer blological responszsas that

ars producsd upon exposure to 2,3,7,8-TCDD. Other dioxin isomers can also

causa thase effects to a lessar degree. TEFs are assigned to spacific

dioxin {isomers based on thair potency (relative to 2,3,7,8-TCDD) at
fnducing these daffaces. As described {n Section 3.0, the OCDD

concantrstions in liver required to achlave maximal enzyms induction axe

1,000 timas that of 2,3,7,8-TGHD. Hence, OCDD is considered to be 171,000

ag potent ag 2,3,7,.8-TCDD and has bean assigned a TEF of 0.00L.
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It {s important to smphisize that while the TEFs determined from tho
assays above are wused in human carcinougenesis risk assessmen s, the
endpoints measured in these agsays are not in themselves related to
carcinogenicity. Speciflcally, although 2,3,7,8-TCDD is known to produce
tumors in chronically exposed animals, almost none of the other dioxi:. and
furan igomers have been aszayed fur tumorigenic potential in a long-term
feeding study. Nevertheless, many of the non-2,3,7,8-TCDD isomers ara
assumed to have some tumorigenic potential dua to their ability to produce
non-cancexr bilochemical responses (such as liver enzyme induction) similar
to 2,3,7,8-TCDD. Given the expenss and practical limitations associated
vith performing long-term cancer bioassays for sach individual isomer,
using non-cancer end points as indicators of carcinogenic potential is
considerad the most reascnable approach for assessing health risks for
dioxin mixtures. The above-mentioned non-cancer responses are belisved
to be linked to the same eavents that are responsible €or tumor
developments. Hence, relative poteucies based on non-cancer effects are

considered to be accurate messures of relative carcinogenic potencles.

To obtain a 2,3,7,8-TCDD toxic equivalency value for a2 givun congener in
a mixture, the TEF wvalue established by EPA 1is multipiied by the

concentration of the individual congener in a mixture. For example, the

current TEF for octachlorodibenzo-p-dioxin (OCDD) {s 0.001. ‘Therefors,

20,000 ppb of OCDD £s treated aa 20 ppb of 2,3,7,8-TCDD for risk
assessment and remediation purposes (20,000 x 0.001 « 20). This process
Ls repeated for each individual congener or e¢ach separate class of
congeners and the values (2,3,7,8-TCDD toxic equivalents) are then summed

to arrive at sn astimate of the toxic potency of the mixture. In 1989,

EPA wevised the 1947 TEFs. Table 5-1 {llustrates the distinct differences

between the 1987 and 1989 TEF valusa. These include: 1) values of zero

vere assignad to all non-2,3,7,8- substituted congeners, 2) different TEFs

for 1,2,3,7,8- and 2,3,4,7,8- PeCDFa, 3) increasing the TEF value for

2.3,7,8- subatitutad hexa- and hepta- congensars, and 4) {increasing the
OCDD/OCDF TEF from zero to 0.001.

Approximately 75% of tha "dioxin®
detectad in the environment 1s the highly chlorinated 0CDD (NRCC, 1981).
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Table 5-1
Comparison of the 1987 EPA-TEF’'s and the Revised 1988

I-TEF's1 for PCDDs and PCDF’s*

Congener EPA-TEF's (1987) I-TEF'’s (1689)
Mono-, Bi-, and TanCDD 0 0
2,3,7.8-TCDD 1 1
other TCDDs .01 ¢
2.3,7.8-PeCDDs 0.5 0.5 R’
other PeCDDs 0.005 0 .
2.3,7,8-HxCDDs 0.04 0.1
other HxCDDs 0.004 0
2.3.7,8-HpCDDs 0.001 0.01
other HpCDDs 0.0001 0 ‘
oCDhD 0 0.001
Mono-, Di-, and THCDF 0 0 E
2,3,7,8-TCDF 0.1 0.1
other TCDFs .001 0
1,2.3.7.8-PeCDF 0.1 £.05
2.3,4,7,8-PaCDF 0.1 0.5
other PeCDDs 0.00 0 :
2,3,7,8-HXCCFs 0.01 0.1
other HxCDFs 0.G001 0 ?
2,3,7,8-HpCDFs 0.001 0.01 =
other HpCDFs 0.00001 0
OCDF 0 0.001

Yinternational -TEFs
"lable adapted from Bames, et al., 1989
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As mentioned previocusly, OGDD i3 the primary {isomer in many dioxin

sources, and increasing the TEF values for OCDD could significantly inmpact
the heslth risk estimates for many sites throughout the U.S.

5.2 Proposed Mochanizm of Action of P{DDs and PCDFs and its Eelationship
to TEFs

5.2.1 Receptor Binding snd Structure-Activity Relationships

The toxic and blologic responses elicited by PCDDs and PCDFs are proposed
to occur via a receptor-mediated machanism. The treceptor protein that
maediates the action of PCDDs and PCDFs was identified in 1976 and was
termed the aryl hydrocarbon (Ah) receptor (Poland, gt al.. 1976). To be

& true recaptor-medisted event certain criteria must be met including
(Clark, ef al., 1988):

. specific binding by prospective ligands
. high affinicy binding of the ligand with the receptor
1 . saturable binding by specific ligauds
. correlatlion with a blological event

% . tissue and species specificity
|
|

The Ah recsptor has been shown to meet all of the above criteria (Poland
\ and Knutaon, 1982; Goldstain and Szfe, 1989;. The Ah receptor has been
} assoclatad with a number of biological responses elicited by PCDDs and
! PCDFs including: cteratogenlcity, induction of cytocarome P450-depandent
\ monooxygenases, body weight loss, thymie atrophy, regulation of endocrine
' systems including estrogen and progesterones receptor levels and
1 impunotoxicity (reviewed i{n Soldstein and Safs, 1989).
| vhich PCDDs end PODFs evert

The mechanism by
their affacts is similar to ths mechanism
\ proposed for sterold hormones. PCDDs and PCDFs are lipophilic molecules

| that passively diffuse across the cellular membrane and into the cytosolie

| compartment of the target cell (Poland and Knutson, 1982). Once {n the

| 21
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cytogol, the conganer or ligand binds to the Ah raceptor which results in
both the transformation of the receptor into a DNA binding protain and the

translocation of the ligand-ah receptor complex into the nucleus of tha
cell (Harris, et al., 198%a: Harris, et gl., 1989b; Okey, et al., 1979:
Okey, et al., 198C). The “nuclear” ligand-Ah receptor complex then
interacts with specific DNA Sequences termed dioxin responsive elements
(DREg) which results in the initiation of transcription. This mechanism
is well characterized for the f{nduction of cytochrome P450-dependent
Bonooxygenasea. Specific DREs have been idantified in the 5-flanking
region of the cytochrome P450 gene and binding of the ligand-Ah receptor
complex to DREs has been demoi strated (Israel and Whitlock, 1984; 1lsrael

and Whitlock, 1983: Whiclock, 1986; Whitlock, 1987; Vhitlock, 1988;
Whitlock, 1989; Whitloek and Galeazzi, 1984).

Numerous investigations have established that the effects alicitad by FCbD
or PGDF admintistration are structure-depandent. Specifically, the ability
of each individual dioxin 1s isomer to elicit the above effacts depends
on the placement of tha chlorine atoms on the dloxin structure. Tt has

been clearly established that the PCDDs and PCDFs chlorinated in the

lateral positions (2,3,7,8. positione) are the most potent with respsct

to producing biological responses (see Table 5.1). 2,3,7,8-TCDD has been
identified as the most active congener of the PCDDs and PCDFs {Goldstein

and Safe, 1989; Mason, gt al., 1 Magon, ot al., 1985). Table 5-2

1lluscrates that ag ¢hlorination increases beyond the 4 lateral

substiruents for PCDDs, the potancy of the congeners decreases. Horeover,

removal of latersl substituents slso causes 4 significant reduction in
potency. Conaistent with the criterfs stated above for a

receptor-mediatad response, the 2.3,7,3- substitution pattsrn correlates

vith high affin{cy binding for the Ah receptor (Table 5-3). Moreover,
removal of lateral or addition of non-lateral substituents dramaci
affacts binding cto the ah raceptor. The

cally

structura-activity and

structure-binding rules for PCDFs vary slightly from th: rules astablished

for PCDDs. Because of ths structure of the dibenzofuran moleculea, the
addition of an additional substituent {n the C-4 position vesults in a

22
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Table 5~2
A Summary of the [n Vivo Blologic and Toxic Eifects of Several
, PCDD and PCDF Congeners _(n_Maile Wistar Rat
Congener in Vivo EDsgg (umolikg) ©
Inhibition of Body Thymic Atrophy  AHH induction
— Woaight Gain - 7
2,3.7,8-TCDD 0.05 0.09 0.004
«.3./.8-TBDD 0.068 0.034 0.00036
1,2,3.7,8-PeCDD 0.62 0.17 0.031
1,2,34,7.8- 1.63 1.07 0.03

132 100 31.2
34.0 11.0 2.82

3.2 3.60 0.652
1.04 0.21 0.037
2.64 1.76 1.47

26.1 0.70 3.49
'1,2.3.6-TCDF > 250 >250 >160

"table adapted from Goldstein and Safe (1988}
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spatisl conformation more similar to that of 2,3,7,8-TCDD (raviewed in
Goldstain snd Safe, 1989).

$.2.2 gorrelation of TEFs wich Ah Receptor Bindipg

Table 5-3 {llustrates several polnts of Intsrest with regard to the TEF

system. In general, congeners that compete with [3H]-2,3,7,8-TCDD for

binding to the Ah receptor have been aszigned TEF values that reflsct this

charactsristic. These compounda are typically substituted in tha lataral

2,3,7,8- posicions (e.g., 2,3,4,7,8-PeGDF). In contrast, congsners that

heve a reduced binding affinity for the Ah receptor auch au

1.2,4,7,8-PaCDF axe assigned reduced TE¥ walues and thess congeners
generally are not complately substituced in lLateral positions.

However, Table 5-3 contains two instances where tha competitive EC50

valusg for the Ah resceptor 4re inconsistent vith the corresponding TEF

value. Thesze congenars  are 2,3,7,~trichloroedibanzo-p-dioxin

(2,3,7-TxiCDD) and OCDD. As described above, moderate to high compstitive

binding for the Ah r.ceptor by a given congener generally corrslates with

a noa-rero TEF. However, for at laqst one congener, namsly 2,3,7-TriCDD,

this is not the case. Recent atudies utilizing {3H]-2.3,7-TriCDD suggest
that following i.p. administration to C57BL/6 mice, the radioligand fails

to accumulate in heapatic tissue to any apprecishle dagres. MNorsover, the

small amount of [3H])-2,3,7-TriCbD thar is rvetained in hepatic tissue does
not form nuclear {34}-2,3,7-TriCDD-Ah xeceptor complexss (Harris, gt al.,
1990). <Zonasquently, although 2,3,7-TriCDD is sbie to bind to the Ah

rsceptor, {ta complete lack of accivity in wvivo {s reflected In its TEY
valua of zaro.

The case for OCDD is substantially different. The EC50 for OCDD binding

to the Ah receptor is > 10,000 n¥, vhich indicstes that OCDD has Little

to no affinity for tha Ah receptor in vitro. Howevor, OCDD has bssn

aszigned a TEF vales of 0.001, based on its ability to causs maximal liver
snzyme induction at a liver concentration 1,000 times that of 2,3,7,8-

TCDD. Thers are asveral poszible sxplanstions for the inconsistancy

24
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Table 5-3

Structure-BindIng Activities for Selected Dibenzo-p-dioxins ang
Dibenzoturans In Rat Hepatic Cytosal

Congener Lateral Non-lateral ECso 1989
Chlorines Chlorines Receptor -TEF
Binding Values
values
(nM).t
2378 4 0 i0 1
1,2,3,7.8 4 i 79 0.5
2,3.6,7 3 1 160 0
2,3.6 2 i 220 0
1,2.3.4,7.8 4 2 280 0.1
1,3.7.8 3 i 780 0
23,7 3 0 71 0
2.8 2 0 3200 0
1.2.3,4,56,7.8 4 4 >10,000 0.001
(OCDD)
2,3.4,7.8 4 i 15 0.5
1,2,3,4,7,8 4 2 230 0.1
1.2,3.7.8 4 i 74.5 0.05
1.2,36,7,8 4 2 270 0.1
23,78 4 0 41 0.1
1.2,4,7.8 3 2 1300 0
1.2,3,6 2 2 354 -0

“dala adapted from Mason, et al., 1986; Mason, 6t al. 198E

** amount nseded to displace 50 % of (3H)-2,3,7,8-TCOD (10 nM) in a
competitive binding assay.
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betvean the lack of OCDD receptor-binding activity and the aszsigned TEF.
Couture ot gl. (1988) racently suggested the lack of resceptor-binding by
OCDD in wvitro could be a function of {ts high degree of chlorination and

subssquent insolubility. Conversaly, it may be possible that the liver
enzyme induction observed in the OCDD feeding studies wers: 1) independent
of rteceptor-binding and/or 2) causad by s recaptor binding contaminant
present in ches OCDD. If the enzyme induction was truly independent of
receptor binding, the carcinogenic potential of OCDD would nesed to bs
sarioualy re-evaluated. Receptor binding iz cricicel for translocation
of the chemical into the nucleus. If the chemical cannot bind to tha Ah
receptor in vive, then it has no carcinogenic potential (as discussed
above for 2,3,7-TriCDD). Probably thes beat msthod for resolving thiz in
congistency between lack of recaptor binding in vitro and anzyms induction
tn vivo vould ba to messurs '“C-0CDD binding to the Ah receptor in vivo (as
has been done for 2,3,7-TricCDD). 1If no binding occurred, then OCDD would
ba given 4 TEF of gero. It is slso possible that a contaminant causad the
anzyas {nductios in the OCDD feeding studies. Indeed. Birnbaum and
Couturs (1988) mention that several dioxin Lsom:rs were detacted in their
OCDD, but thesy felt that the levels of these trace contaminants wers

insufficient to cause aignificant enzyue {induction. This {asue wmay
wvarrant further gtudy. In summary:

. The cancer and non-cancer sffects elicited by 2,3,7,8-TCOD and

the other PCDDs/PCDFs ars thought to be dependent on bhinding to
the Ah recepror.

. Only the 2,3,7,8-TCDD fsomar and a mixture of some Hx CDDs have
besn shown to produce tumors in animals.

TEFz for the other lsomers are azsigned based on thair relative
potency (comparad to 2,3,7,8-TCRD) with respect to non-cancer
sffecca auch a» receptor binding and snzyme Lnduction.

. OCDD has not bean shown to bind to the Ah receptor in vitro, yet
has bheen assigned a2 TEF of 0.001 becauas chs liver
concantrations of OCDD required to produce mnaximal anzyume

induation in vivo are approximacely 1,000 times the required
2,3,7,8-TCLD concentxations.
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The inconsistency between lack
the enzyms induction in vivo
induction observed in vivo w
receptor-initiated and/ox 2) con
capacity were present in the oOC
In eithsr case the carcinogenic
be seriously quastioned.

of receptor binding in vitro and

ith 0CDD may not have been
tazinants vith recaptor binding
DD used in the feeding scudies.
potential of 0CDD would nead to

27


thunter
008886


§.0 I TUE YHGREASE IN THE OCDD TEF VALIUE WARRAKTED?

It ‘8 clear from che seudles noted above thaet OCDD and OCDP sc¢t in a
“dloxin” Like tanner undezr specific dosing regimens (Couturs, af al..
1988; King, &t sl.., 1973: Schwetz, gt al., 1973; Wermslinger gf al.,
1490). These specific conditions such as chronifc suposures to amall
concentrations 4&re rot uwinlike the types of exposures both wvorkers and
residents ganerally experiencs. Moxsover, these congeners tond to
accumulate in target tissue such ss the liver and iilke othexr PCDDs and
PCDPa ars not readily mnetaboliced (Abrahsm, ef al., 198%; Birnbaum and
Couturs, 1988; Couture. 3t sl.. 1982, Neubert, gt al., 1990: Schwersz, ot
el., 1973; Wermelfnger, g> al., 19903. Xing &% al. (1973) demonzursted
OGDD vas negacive ag both a promoter end I{nitistor of skin careinogenceils
in the Swics-Webster mouse modal. In addision, the dose used by King gt
2. (1973} was spproxinstely 177 tipes grester chan tha~ us¢d by Habere
st al. (1990) for 1,2,3,%,7,8.-HxCDF in hairless mice and should have
producad tumors at a compareble rate., Clesrly based on tha data »f Hebert
st 8L (19907 and Xing ek al. {1973) thers is & discrepancy {n the
carcinogenic potency of OCDD and the current TEF.

Tha TEF values of 0.00L sasigned to both OCDD and OGDF are warranted if
¢artaln sssumptions ars correct, Including:

i. Enzyme and teceptor binding assays used to detsrmine TEFs for
PGDDe and PCD¥s axe accurats pradictors of carcihogenic potency.
There 4s evidence thet this msy not be the case.

2. The mechaniso of action of PCDDs and PCDFe {s the sams in humsns
and anicals.

Tha selection of a 1EF for OCDD of 0.001 reflscets the _uls established by
numsxous structurs-activity studfes namely, inersased chlorination In
non-latorsl posicione decezsas the potency ¢f the conganer. The dosex
used by Couture gg al. (1988) and Vermslinger sk gl. (1990) to obtain neaz
maximal EROD industion ware approximacely 500-1000 fold grester thsn the
agount of 2,2,7,8-TCDD neaded to induce EROD activity £o tha same excsant.
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Gonsequently, the USEPA sstablished a TEP of 0.001 for GCOD,

However, it
is isportant to emphasire that there sre no data vhich {ndicste that 0CDD

{4 2 carcinogen in animals or humans. It i, recommenided that additional

studfas be conducted to investigata the carcinogenic potential of OCDD and

GGD¥ as there 1s svidence in the Literature that suggests these congeners

2rs not promoters of the carcinogenic procass.

In addition, it {s ‘mportunt to note that OCDD differs from 2,3,7,8-TCDD
vith respect to absorption and distribution {n biologfcal tissuas.
Specifically, 4t {5 known that the orsl bioavailability of pure 0CDD fa
&L least an order of magnituds lover than that of 2,3,7,8-TCDD (Birnbaum
and Couture, 1988). Dermal bicavailsbilicy is 1ikely to bes lover by «
corresponding margin.  As dascribed in che USEPA’s "1989 Updace to
procedures for escimating dioxin riskz*:

"The TEFs for the highly chiorinated congensrs ignore the {ssus
of velat{ve bioavallability of the GDD/CDF conganers, vhich have
not En thoroughly invesatigated. Lover relative
biosvailability of the hepta- and occta. forms compared to the
tecra- forms wvould generslly reduce che concern for TEQ
ostimates for samples such &3 those which are dominated by the
fiepta- and octa- forms. Research {n ehiy area {s noaded to
resolve thig poine.’

‘In samples taken from bilological orYganisms exposed to POP-
contaminsted solls in Region IX, the TEQs vers withi{n a factor
of tvo of each other, vhen calculated by the I-TEF/89 method or
the EPA-7RP/87 msthod, Although ths data ars lLlimited. they
&ppoar to suggest that the differences {n TEQs obsexrvad in tha
PCP-contaminated soil sampies ute not observed in tissues or
organiams sxposed to this sotl."

Accordingly, 1t would be Insccurats to treat OCDD concentracion as sionply
& fraccion of 2,3,7,6-7TCDD {n risk Assasomant. OCDD thould ba treated st
& specific chemical of concern, vith {£s own bioavailability factors, when
s&seasing health risks at disxin contaminaced sicys.

29
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In summary:

OCDD doss not appear to bind te the
Recaptor binding is considerad to be
csrcinogenic process of dioxin.

Ah recéptor in wvitro.
8 critical atep in the

A TEF of 0.001 for OCDD/OCDY was recentl
USEPA bacause 0CDD L3 approximately 1/1000
TCDD {n causing maximal anzyne {nduction

¥y asctabliahed by the
4% potent as 2,3,7,8.
in vat Liver.

Recaptor-binding contamingnts vere known to be

preazsnt {n the
OCDD used in the high-dosage an{mal faeding

atudies.

The TEF is based stricely on non-cancer effacts, thare gra no
dats indicating that OCDD (s & carcinogen.
OGDD should bs treated a3

8 specific indicator chemical FY-
dloxin stcea.
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DIOXIE CLEANUY GOALS FOR ARXWOOD

During past dizcussions regarding potential dioxin cleanup levelz for
soilz at the Arkvood site, it has been auggestad that "a remedisl goal of

20 ppb dioxin {2 appropriate for Arkwood since this level has besn used

at other indsstrial Superfund sitaes throughout tha U.8." It is important

to emphasizs thet simply adopting a clesnup level from another sits is
insppropriate and complately ignores recent USEPA guidance for dsvsloping

soll vemediation goals at SBuparfund sites. In 1989, che UREPA fszauad a

guidance document that has been prepared axpreasly for the purposa of
astablishing soil cleanup lavels &t individual Bupsrfund sites. Tha
document, antitled "Guidance for Establishing Target Clsanup Lavels for
Soils at Hazardous Wasce Sitez" (198¢) provides datailad guidance for
dariving healch-based, site-gpecific cleanup levals for chamicals inm soil.
Ths main objecrivas of thes guidance document srs:
spacifiec factors

1) to snsurs thar site-
ars conaldervsad during develaopment of ramadiation

criteria, and 2) to avoid the use of arbitrary, non-specific cleanup
critaria.

As dsscribed in the guldance document, the rvamedfation goal established
for a particular site i3 usually not directly applicable to anothsr. A
scientifically defensible, health-protactive remediation goal for any site
raquires a detall snslysis of several gite-gpacific factors, including:
distance to tha nearsst human receptor, meteacrological conditionx, the
naturs of the dloxin pressut at cthe site,
contaminaction, ate, Adoption

soll type, depth of

of a cleanup level established at a
different sits provides no gusrantee that the remadiacion criterisz will
be hsalth-protactive.

The above mentioned clesnup iavsl of 20 ppt wes inicially developed
primerily by Dr. Renate Kimbrough of the Centers for Disease Cont ol (CDC)

for a dioxin gite in Missouri. Thlsz cleanup level was not s health-baszsed

lovel, as it was not derived through & careful, thorough evaimacion of
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potential exposures and health risks. Accordingly, it was not the incent
of the CDC that this level ba routinely applied to othar dioxin sites
wvithout consideration of site-specific conditions. As deacribad in the
Record of Decifsion (ROD) for the Syntex Agribusiness zite in Verona,
Kigsouri:

“Kimbrough recoumends that risk management decisions by EPA
should be based uwpon a consideration of the specific
circumstances #nd sxposure opportunity at each contaminated
sita. Kimbrough notesz that in certain nonresidantial arsas,
higher dioxin lavala may preseant an acceptabls degree of health
risk."

In summary, vuse of a remadiation goal from anothsr aite without
congideration of sits-speacific factors ia inappropriate and inconsistent
withi USEPA guidancs. In order to snsure conaistency with the current
practice of risk assessment and accepted mathodologlaz for establishing
remediation criteria for soil, it would be appropriate to derive a claanup
laval for dloxin at Arkwood in a manner conslstent with the 1989 EPA

guidance documsnt. as opposed to simply adopting a cleanup level from
another site.

0910SMF1
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Greater than 20 ppb D
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ALTEENATIVES TO INCINERATION FOR SOILS
CORTAIMIRG >20 PPE DIOXIN

It has been suggested that, based on historical precedence, incineration

is the only acceptable remedial alternative for soils containing >20 ppb

dioxin. However, a review of several Records of Decisions for dioxin

sites throughout the U.S. indicates that several alternatives to

incineration have been used for soils containing greater than 20 ppb
dioxin.

Some of these ara summarized below:

Diamond-Alkall: BO Lister Avenue - Newv Jersey (1988}.

Soils
containing >20 ppb dioxin will bs capped on-site.

Salma Pressure Treating Co. - California (1988). Solls

containing >20 ppb will be bonded with cement and covered on-
site with a RCRA cap.

Broderick Wood Products - Adems County, Golorado (1988%. Soils

containing >20 ppb dioxin will be stored on-site in & single-
lined and covered waste pile.

In general, L{f the site {s industcial and is relatively inaccessitle,

dioxin levels of >20 ppb are acceptable, as long as measures are taken to

prevent migration from the site and/or dirsct humsn contact. As described

in a memo (5/8/87) from Vernon Houk, Assistant Surgeon Genaral for the

Genters of Disesse Gontrol (CDC) to Barry Johnson, Associlate Administrator
for the Agency for Toxit Substances and Dissase Registry:

"For Iindustrial areas, it 1s acceptable to leave surface

concentrations of greater than 20 ppb under the paved surface.
This would raquire continued monitoring fsor integrity of the

paved surface whaere the average dioxin levels axceading 20 ppb
are laft undar the pavement."
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Accordingly,

it wvould be inaccurate t0 assums that {nduserial soi1s
containing >20 ppb dioxin must be incinerated to protect public hasieh.

There is vell-establishad precedent in vhich such soils at Superfund sicss
have been roemediated with alternative methods.

Given the fact thet 1) dioxin-ralated heaalth risks
estimated te ba on the order of 10°%, and 2y
toncentrationa at Arkwood range from 10 . 19 ppb, it

levels of 20 ppb dioxin would be health protectivs

8t Arkwood aras
the average dfioxin
is apparent thatr joi}
for Arkvood.

091054F1
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APPENDIX E

Calculation of Preliminary Health-Based Soil Cleanup

Levels for Polynuclear Aromatic Hydrocarbons (PAHs)
at the Arkwood Site in Omaha, Arkansas
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PRELIMINARY ESTIHATES OF HEALTH-BASED SOIL CLEANUP LEVELS FOR POLYNUCLEAR
AROMATIC HYDROCARBONS (PAHs) AT THE ARKWOOD SITE IN OMAHA, ARKANSAS

INTRODUCTION

This document provides prelizminary health-based cleanu

soils at che Arkwood, Inc. sice in Omaha, Arkansas.
are 'health-based’,

p levels for PAKs in
These cleanup [evels
in that these lrvels of PAH in soil would not present
a significant health risk ro the exposed populations described in the 1989

Endangerment Assessment (EA). The derivation of health-based soil cleanup

levels contained herein follows the methedology pr-scribed by the

Cleanup Levels For Soils &t Hazardous
wWaste Sites” (USEPA. 1988) This guidance divides

four steps:

“Guidance for Establishing Targec

the current task into

e Srep——

1} Lefinition of Exposure Scenario
2} Expcsure Assessment

H Dose-response Assessmant for Chemicals of Concearn

4) Dose Allocation and Calculation of Target Cleanup Levels

The exposure assumptions describad in thig document are identical to those

1990 Evaluation of the Arkwood Risk Agsessment,
exception of the dermal and oral bicavailabilities,
haerain specifizally for tha PAHz.

used in the with the

which were derived
The EPA has accepted risk leveis of one
in one hundred thousand (10°5%) and greater at sites wheraz the size of the
recepter population would probably resuit in very infrequeat exposures.
For the purposes of this aggessment, healch-based soil cleanup levels are
calculated for two risk levels: 10 and 1075,

1.0 DEFINITION AF EXPOSURE SCERARIOS

As described in the 1989 EA,

the most probable furyre land use condicions
involves unrestri

cted acceass to the Main Sicas a3 well ag the Railroad

Ditch (Exposure Scenario I1). The 1989 Ea considered child and adult

éxposure at the Main Site and exposure of railroad personnal,

children,
and adults at the Railroad Dicch.

These populations are also considered
in this document.
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2.0 EXPOSURE ASSESSMENT

2.1 Fate and Transport Assumption

TaHs have been shown to be susceptible to various degradative zrocesses in

s0il. However, for the purpose of deriving health-based so0il cleanup

levels, it will be assumed that PAH levels in scil remain constant.

2.2 Pathways and Routes of Exposurasg

Exposure pathways are the means throurh which an individual may come into
contact with # chem.cal in the environment
water from a well).

(e.g., drinking contaminated
Rouces of exposure describe the means through which
the chemical gains entry to the body via a particular pathway (e.g.,

darmal absorption of & soil-bound chemical while gardening). This section

dascribes all of the potenclsl pathways and routes of human exposure to

che PAHs at the Arkwood site. The quancitative assessment of exposure,

combined with a knowledge of the PAH concentration present at the site,

provides the basis for estimating daily PAH uptake and any associated

health risks. The 198% EA . : .atified soveral pathways of exposure to PAMs

at the Aikwood site, These pathways included dermal and oral absorption

of soil-bound PAHs. PAHs were not detected in the groundwater at the

sire. The exposure =i metars developed in the following sections are

sumpmarized {n Table 2-1.

2.2.1 Exposure Via Igpgestion
Soil Ingestion

Exposure to contaminants at the Arkwoed site may occur through {ngeation
of contaminated soil elth.r during

recreational or occupational
antivieiss.

Ingestion of soil genmerally is confinad te children betwean
the ages of 1.5 to 6 yaars of age and this is a yazult of the tendency of

children at this age to mouth and chew foreign objscts. Moreover, sevaral

factors <an influance this behavior including putritional and economic
scatus as well as vace (Charnsy, et al.., 1980).

A variety of estimates
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Table 2.1 - Lifetime Average Daily bose (LABD) Equations

Carcinogenic Polynuciear Aromatic Hydrocarbons

EXPOSURE SCENARIO: MAIN SITE
Exposure Pathway: Orat
RECEPTOR
POPULATION
{group)

SOIL IMGESTION
RATE

{ng / expasure event) {exoosure events/year)

CONVERSION
FACTOR
{ka/mg)

EXPOSURE
FREQUENCY BICAVAILABILETY

(nitless)

EXPOSURE
LURATION
{vears}

TIME CORVERSION
FACTOR
{years/day)

1/800Y WEIGHT
(1/kg)

5.00
5.00

CHILD
ADULT
LIFEFIME

Exposure Pathway: Dermal
RECEPTOR SKEN SURFACE
POPULATION AREA
{qroup) fcmd /event »

EMOUNT OF SoIL
ADHERTING 1O SKIN
{mg/eme )

4.40
0.40

1.00€-04
1.00€-06

&.00
12.00

CORVERS fon
FACTOR

tkgrmg)

EXPCSURE
FREQUENCY
fexpasure events/year )

BIOAVALLABILTYY
fuwitliess)

6.00
58.00

EXFOSURE
DURATION
{years})

2.74E-03
2.74E-03

TIME CONVERSSON
FACTOR
(years/day)

3.45E-02
1.43€-02

1/BODY WEIGHT
(1/kg)

a.50
0.50

625.00
80,60

CRILD
KOULT
LEFETIME

EXPOSURE SCENAREG: RATLROAD AREA
Exposure Pathway: Oral
RECEPTOR
POPLL AT EON
foroup}

SOLL [NGESTEON
RATE

(mg / exposure event) {exposure gvents/year)

0.00&
0.006

1.008-08
t.00€E-06

6.00
12.00

CONVERSIOH
FACTOR
(ka/tmg y

EXPOSURE
FREQUENCY BEGAVATLABILITY

{uniclessy

6.00
56.00

EXPOSURE
DURAT {ON
{years)

2.74€-03
2.74E-03

TIME COMVERSION
FACTOR
{yeers/day)

3.45e-02
T.43E-02

1/B0DY WE | GHT

(14kg)

5.00
5.00

CHILD
ADUL T
LIFETIME

RR PERS. Z.00

Exposure Pathuay: Dermal
RECEPTOR SKIN SURFALE
POPULATION ARES
Loirou) (cm2/event

AMQUNT OF SOI(
ADHERING TO SKIN
{ma/cme )

0.40

5.00 .00E-05
05 0.40

1
t2.00 1.00€-

6.00 1.00g-04

CONVERSION
FACTOR

(ka/mg)

Expasume
FRETUENCY
{expastre events/yeary

BIOAVALLABTIE T
{uictess)

5.00
58.00

30.00

EXPOSURE
DURKTIOK
{yesrs)

2.TLE-0O3
Z.ME-03

2.74E-03

TIME CONVERSION
FACTOR
{years/day)

3.45E-02
1.456-02

1.43¢-g2

1/7B0DY WEISHTY
(1f'k9)

625.00
849.00

CHILD
ADULT
LIFETIME

RR PERS. 842.00

008906

0 004
G, 485

1.00E-0&

12.00 t.00E-08

1.00F -6 0.006

6.00
58.00

30.00

2.T4E-03
2.74E-03

2.748-93

3.456-02
1.43E-02

1.43E-02
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Table 2.1 - Lifetime Average Daily Dose (LADD) Equations {CONT.)
Carcinogenic Patyruclear Aromatic Hydrocarbons

EXPOSURE SCENARIO: MAIN SLTE
Expesure Pathway: Oral
RECEPTOR T/ AVERAGING SOlL INTAKE HYPOTE *+ | 30 YR, RESID,
POPULAT FON TIME FACTOR SOt cONCEr ~ oM LAD LADS
(group) £1/yesrs)y (kg soil/kg i clay ) {ng/kg) ¢mo/icg/day) (ogskgsday)

CHILD 1.43€-02 ®.73E-11 1.00e-a2 ¥.
ADULT t.43E-02 7.80E-10 1,008 +02 7.80€-08
&.77E-08

LIFETIME 8.77e-10 1.00s 02

Exposure Pathuway: Dermal
RECERTOR TARVERAGIRG SOOI ENTAKE HYPOUHET JCAL 30 YR, RESID,
POPULATEION fine FACTOR SOIL CONCENTRAT [ON LADD LADE
{(grouny Ci/yearsy (kg 506 [ /kg bu-day) (malkg) (eg/kg/day) {ma/kg/day}

CHILD t.43E-02 8.36€-11 1.00g+02
ADULT 1.43e-02 $.01E-10 1.00E+02
LiFETINE 1.00E+«02

EXPOSURE SCENARIO: RAILROAD AREK
Exposure Pathuway: Oral
RECEPTOR 1 /AVERAGING SOIL ENTAKE RYPOTHET LCAL LADD 30 YR. RESID.
POPULATION TEME FACTOR SOIL CONCENTRATIOW LADD
foroup) (/yenrsy (kg 50il/kg bw-cay) (ng/kg ) (og/kg/day)  (ma/kg/dey)

CHILD 1.43€-02 .73 11 1 00F +(2 ®.73E-09 AATE-O9
ADULY 1.43e-00 T.80€-10 1. 00E ez T.BoE-08 3.34¢

LIFETIME 8.77E-10 1.00E+02 8.77€-08 | _3.76e-08 |

RR PERS, 1.43E-02 2.G2E-10 1.008 «02 2.026-08

Exposure Pathway: Dermal
RECEPTOR V/RVERRGING SOIL INTAKE HYPOTHETICAL 30 YR, RESID.
POPULAT FOK FEME FACTOR SOIL CONCENTRATFOK bALHD [ A0
{groun) (t/veses) kg soil/kg buw-day) {ma/kg) {mg/kg/dayy _imgrkg/day)

CHILD 1.63¢ @2 ®oV2-11 1.00€02 ?.126-0% 1.91E-09
ADUL T 1.436-02 ?.83E-10 1. 00E«02 #.83£-08 4.21€-08

LIFETINE 1.00€ +g2 1.67-07
RR PERS, 1.435-02 2.54€-10 .00 +02 2.54E-08 | 1.096-08 |

008907
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have been proposed for the amount of soil ingested by young children.
Originally, the CDC proposed as much as 10 g/day of soil was ingested by
children between the ages of 1 and 3.5 while children 3.5 and 5 years of
age were assumed to ingest lg/day of soil. However, Paustenbach gt al.

(1986) calculated that if these assumptions by CDC were corract, then 80%

of the entire 1lifetime dose of a non-volatile, hydrophobic chemical
present in soil would occur during the first 5 years of life (Paustanbach,
et ak.. 1986). Other groups have attampted tn estimate the goil {ntake by
children including: NRC, 40 mg/day; Day et al. (1973), 100 mg/day;
Bryce-Smith (1974), 33 mg/day; Hawley (1985). 100 mg/day.

Recently, Calabrese et al. (1989) conducted a rigorous study te determinag
the amount of soil that was typically ingested by childran. This group
utilized the measurement of tracer elemsnts in the feces of 64 healthy
children betwesn the ages of 1 and 4 years. {8 atudy was more
definitive than prior invescigations because it analyzed the diet of the
children, assayed for the presence of tracers in the diapers, assayed
house dust and surrounding soil, and corrected for the pharmacokinetics of
the tracer materials. Eight tracer elements were measured in this study
though three elements namely, $i, Al and Y guve the best percentage of
racovery (close to 100%) and the lowest standard deviation. Based on the
results of two of the three most reliable tracers, the amount of soil
ingestion by children (2-4 years of age) was found to
approximately 2% mg/day.

average

Adults do not generally ingest soil and thus their intake of potencially
contaminatad soil would be quits low (Vermeer and Frate, 1979).

Moreover, aven taking iInto azcount poor hygiene and eating

soil-contaminatced food, the 100 wg/day figure suggested by CDC for use in
estimating soil intake by adolescents and adults seema high. A figure of
5 mg/day is reasonsble L{f, ag some have suggestad. adults ingestion 10% of

tha amount of dirt eaten by children. Therefore, the f«.lowing soil

ingestion ratas will be used to derive health-based soil cleanup levels.
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Age Group (years) Ingestion Rate (mg/day)

0-6 25
6-12 5
12-70 5

The ingestion rate of 25 ng/day is derived from Calabrese’'s (1989) tracer
study, and ths 5 mg/day value is based on tha a8.umption that adults ang
adolescents ingest soil at a vate of 10 that of children.

2.2.2 Exposure via Dermal Absorprion
20ll Adherence

A parameter that can effect the dermal absorption of PAHs i3 the amount of

soil adhering to human skin, Lapow gt 3]. {1975) esing adhagive tapa to
sample a definad area of skin fuggested that the amount of soil adhering
o human skin was approximately 0.5 mg/cw? (Lepow, g¢ al.. 1975).
Furcthermore, the California Daparctment of Mealth Services Toxic Substancas
Control Divigion estimated that approximately 0.9 mg/cm2 nf so0il was
adhering to the hands of children (average age was 11) (Services, 1986).
In addition, several studies have heen published which describe the affect
of soil particle size and organic contant of soil on adherence of soil to

human skin. For example, Qua Hae et al. (1985) using a variety of soilg
of different parcticle size suggasted that on average, about 0.2 mg/cmé of
soil was adhering to the hands of smal] adults (Que Hae, et al.. 1985).
Driver gt u41. (1989) surveyed various soils of differenc organic content
for their ability to adhere to human handg (adult male). It was
determined that the average amount of soil adhering to human hands was
0.6 mg/cw? (unsieved). Thus, tus available literature suggests thacr ths
amount of soil adhering to the hands of humans residasg somewhere pacwaeen
0.2 and 0.9 mg/ca? (Driver, gt al.. 1989). Therefore, for the purposes of

establishing healch-based sofl cleanup levels, a value of 0.5 mg/ca? seems

8 reasonable estimate for the amount of soil adhering te the hands of
humang .
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2.3 Bioavailabllity of Polynuclear Aromatic Hydrocarbons (PAHs)

Environmental contaminants are able to cross biolegical barriers with
varying degrees of efficiency. The bioavailability (% of applied dose
that is systemically absorbed) of an environmental contaminant is governed
primarily by 1) the physico-chemical properties of the contaminant, 2) the
environmental matrix in which it is present, and 3} the nature of the
biological mewbrane. Chemicals in soil ars usually absorbed to a lesser
singree than the chemicals in pure form. Bloavallability factors for
ingested contaminants in water or soil typiecally fall in the range of 20-

308, while dermal absorption factors for chemicals in water or soil are
often iess than 10%.

Bivavailability factors are ctypically estimated from studies in which
chemicals uptake has besen measured in snimals exposed to the chemical of

concern (in purs form and/or bound to soil). In the absence of any

exposure data involving the chemical of concern, it is usually appropriate

to examine the vresults of sxposure studies performed with similar

chemicals. For example, many risk agsessments Invelving PCB exposure

assume that the ovral bioavailability of PCBs in soil is 40%. This

asgumption is based on a number of ingestion studies performed with soil-

bound dioxin, a chemical which poszsesses many physico-chemical

characteristics similar to the PCBs and is known to be approximately 40%
absorbed from soil upon ingestion.

The esgtimate of biloavailability of soil-bound PAHs is a&n {mportant

paramecer in the risk assessmant process. While several investigators

have reported biocavailability figures for some PAHs administered in pure

form, little information is available on the bloavailability of soil-bound
PAHs .

The seztions beslew describe the oral and dermal bioavailability factors

used to derive the health-based cleanup levels for ©AHs (as a group).

2.3.1 Qrgl Bioavajlabilicy
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Oral bioavailability is a2 measure of the degree to which a chemical will
be systemically absorbad following ingestion.
almost completely (100% bioavailability) vwhen ingested in pure form.
Other chemicals may pass through the body largely unabsorbed.
as the lipophilicity of a chemical increases,
gdastrointestinal trace increases.

Some chemicals are absorbed

In general,

fts absorptisn acrosg the

Oral hioavailability of soil-bound chemiczls is also dependent on the tata

at which chemicals dissocigte from the soil macrix in the gut. 350il-bound

chemicals are ugually absorbed to a lesser degree than a chenmic

al {n pure
form.

The reduced absorption is a vesult of a hydrophobic

attraction
betwaen the chemical and the seil macrix,

The greater the degree of

. the lass likely it is that s0il-bound
chemical will bg absorbed upon ingestion.

affinity batwaeen chemical and soil

The degrea to which soil-bound PAHs are abgo

rbed upon ingestion has not
baen researched.

However the oral bioavailability of soil-bound PAHs can
be estimated based on the results of researc

h involving compounds with
similar physical properciss,

primarily soil binding coefficients (Koe).
The soil binding cosfficient is the measure

of the tendency for organic
chemicals to be absorbed to soil

It is expressed as follows:

£)

higils " NG pea t A bl B
grams of chemical dissolved in solutio

C '-,-:\
solution

n/ml of

A high Koc value (105-L07|n1/g) indicates that the chemical has an affinicy

» and that the chemical will likely remain bound to soll even in
the acidic environment of the gastrointescinal tract,

for soil

The chemical tetrachlorodibenzo-p-dioxin (TCDD) i3 a compound for which

much reseerch has bean performed. Its soil binding coafficient (Koc) is
3,300,000 ml/g (USEPA, 1986b), which

is in the rangs of Koes for PaHs
(10° - 107 wl/g),

The Koc value for BaP is 5,500,000 . /8 (USEPA, 1386b),

Site-specif{ic ora] biosvailabilicy factors for dioxiu in soil and fly-ash

et al., 1988; Umbreit gt al.,
Those values have been used in sevaral risk

have been detarmined for several sites (Shu
1985: Lucier a% al., 1986).



thunter
008911


assessments, including the Centers of Disease Control (CDC) haalth risk
assessment for Times Beach, Hissouri where dioxin in soil was assumed to
be 50% biocavailable (Kimbrough et al., 1984), The feeding studies of
Poiger and Schlatter (1980) and McConnell gt al. (1984) provided the basis
for this estimate. The results of those studies have also been used to
estimate biloavailabilities for similar chemicals in numerous risk

assessments (Paustenbach, 1986).

An oral bloavailability factor of 50% was used for PAHs in the 1689 EA.
Similarly, for the purposes of cthis vrisk assessment, a0% oral
bicavailability is assumed for PAHs im a soil matrix. This assumption is
supported by the fact that, like dioxin: PAHs are readily absorbed in the
gut when administered in pure form or in solution (Drill et gl., 1981},
and PAHs are similar to dioxin in that they generally have very low vapor
pressures, very low wacer solubilities, and most importantly, a very high
affinity for soil as noted by thelr high Koec values.

2.3.2 Dermal Bloavgilability

For a chemical to be absorbed through the percutaneous route. it must pass
through the stratum corneum, the epidermis, the derwmis and into systemic
circulation. In concrast, compounds absorbed by the lungs or
gastrointestinal tract may pass through only two cells to be systemically
absorbed (Klaasen ef gl., 19R4). It is generally accepted that diffusion
throughout the stratum corneum is the rate limiting factor for dermal
absorption (Schesuplein and Blank, 1971; Schaefer gt al., 1983; McLaughlin,
1984). It should be kept in mind that absorption is a time-dependent
phanomenon since chemicals move across the stratum corneum by passive
diffusion. For the purposes of this assesswent, it will be conservavively
asgumed that contaminated soil will be in centact with skin for 12 hours

before the soll is waghed from the skin.

The vehicle in which the chemical is delivared to ths skin can have a
decided impact on the eificiency of absorption. The ability of a compound
to penetrate the skin is dependent on twe consecutive physical events.

The cowpound must first diffuse or desorb from the vehicle ro cthe skin
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surface, and then must penetrate the skin (Ostrenga ef al., 1971).

sbsorption of contaminants from a medium such as soil and dust if
inhibited by physical chemical bonding te the soil matrix and because only

3 small portion of the contaminant ig in direct contact with the skin
{(Hawley, 1985).

Yang gt al. (1989) measured pevcutaneous abgorption of Benzo(a)pyrene

{BaP) absorbed to soil contaminated with petroleum crude oil. The percent

recovery was measured at 24 hour intervals sfter the applicacion of a
“monolayer” of 1% petroleum crude-fortified soil on the skin of famale
rats. The authors note that 1) soil applied in excess of a monolayec (-9
ug/cm?) did noc increase the amount of BaP absorbed, and 2) the absorption

of BaP showed little change over the applied concentration rangs betwesn

9.1 and 1000 ppm. The authors reported that approximately 1.1% of the

dose appeared in urine and feces 26 hours after dosing. Since it is

unlikely that a significant portion of the absorbed BaP dose could have
sequestered into tissues or body fat within this short time period, it is
reasonable to assume that the percentage of lJose measured in the urine and

feces is representative of the total absorbed dose. For the purposes of

this assessment, it will be assumed that 0.55% of the PAH concentration in

soil cthat adheres to skin is absorbed during a l2-hour period [l.1% x (12
hrs/24 hes)].

Applying the results of rat studies is a conservative approach. Several

reports have suggested that rat skin may be at lease 10-fold mors

permeable than human skin (Bartek, gt al., 1972; Barvsek and La Budde,

1975). Moreover, it has been reported that the difference in permeability
between rat and human skin was greater for lipid-soluble compounds than

for wacer-solubls compounds Comparison of the permeability of several

compounds  including the lipophilic thaloprogin and

aceryleysteine gave interesting results.

water-soluble

The rat:human dermal penetracion

ratio for the lipophilic haloprogin was 9:1. In contrast, the very warer

soluble acetylcysteine rat:human dermal penetracion ratio was 1.4:1
(Bartek, gt al., 1972; Bartek and La Budde, 1975). Thess results suggest
that absorption by human skin of lipophilic chemicals is approximately
10-fold less than that of rat skin.


thunter
008913


The 1989 EA assuned a dermal bioavailability of 1% for PAHsz in soil, based
on the Kimbrough estimate for dioxin.

For the purposes of this 5
assessment, a dermal bioavailability of 0.55% is assumed. ”

2.4 Dose Calculatiens
2.4.1 gGeneral Intake Faquation

In this review, the total lifetime average daily dose (LADD) is used to TE

quantitatively estimate potential cancer risks. The total LADD is the gum

Oral and dermal lADDs for
each age group are calculated according to tha following general equacion:

of the LADDs calculated for sach age group.

4 - 7 E ’
BW X AT .
Whare: =
1 - intake; the amount of chemical (mg/kg body weight-day) at -
the exchange boundary (e.g., skin or pgastrointestinal 8
tract) *
emical- ted v
C - chemical concentration; the average concentration contacted
over the exposure period (e.g., mg/kg soil)
Yaria 8 g _the ed ati
CR = contact rate; the amount of contarinated medium contacted
per unit time or event (e.g., kg soil/day)
EFD =- expogsure frequency and duration; describes how long and how
aften exposure cgcurs. Often caleulated using two terms
(EF and WD):
EF - exposure fraquancy (days‘year)
ED = exposure duration (years)

BW - body weight:
period (kg)

the average body weight over the exposurs
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Assessmgn;-detg:miggd variable

AT w averaging time;

period over which éXposure is averaged
(e.g., years)

This general equation is consistent wich the general dose equation
presented In the USEPA's Human Health Evaluation Manual and is consigtent
with the equation described in the 1989 EA.

2.4.2 Specific Intake Equations

The general intake equation is modified for goil in

absorption ag follows:

gestion and dermal

Ingestion Intake (mg/kg-day) = ¢$ x IR x CF X FI x ABS x EF x ED

BW x AT

Where:

C5 = Chemical Concentration in Soi} (mg/kg)
IR w Ingestion Rate (mg soil/day)
CF = Conversion Factor (107¢ kg/mg)

FI = Fraction Ingestaed from Contaminated Source (unitlesg)

ABS = Absorption Factor (unitless)
EF = Exposure Frequency (days/years)
Eb =~ Exposure Duration (yea-s)

BW = Body Weight (kg)

AT = averaging Time (period over
days)

which exposure ig averaged-
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Abzoxbed cse (mg/kg-day) = CS % CF x SA x AF % ABS x FF x ED
BW x AT
=here:
€8 =

Cko icas Concentiaticn in Soil (mg/kg)

CF =  Conversion Factor (10°¢ kg/mg)

SA = Skin Surface Area Available for Contact (cu@3/event)

AF - Soil to Skin Adherence Factor (mg/cu?)

ABS = Absorption Factor (unitless)

EF = Exposure Frequency (events/year)

ED = Exposure Duration (years)
BW = Body Weight (kg)

AT - Averaging Time (period over which exposure is averaged)

Both equations consider biocavailability ¢f the chemical in the absorption

factor. Derivation of oral and dermal bloavailability values is discussed

in Section 2.3. Exposure assumptions used in estimating chemical intake

are listed in Table 2-1.
3.0 DOSE-RESPONSE ASSESSMENT FOR CARCINOGENIC PAHs

Certain PAHs have been shown to produce cancer in laboratory animals,

although thera {s no evidence of carcinogenicity in humans. Indicator

chemicals identified at the Arkwood site include the carcinogenic PAHs
benzo(z)pyrene, benzo{(a)anthracene,

benzo(b)}fluoranthene,
benzo(k)fluoranthene and chrysene.

For the vast majority of PAHs found at hazardous waste sites, there are
inadequate data to assess carcinogenicity, and consequently the USEPA has
only propagatad a slope factor for benzo(a)pyrene (B(a)P] (11.53 mg/kg/

day'). However, recent scientific thought Indicates that assessing the
carcinogenic risk of total PAHs as a group using this slope factor would

certainly lead te an overestimation in estimated risk. For example, the
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TABLE 2.2

EXPOSURE ASSOMPTIONS

EXPOSURE FACTOR SEFLILNCE CITED FOR
REFINED ASSUMRTIONS
SOIL IMGESTION RATE
6-12 years 5 mg/day Cailabrese et al., 1989
12-70 vears 5 mg/day
SOIL ADHERENCE FACTOR 0.5 mg/comt Driver et al., 1989
SKIN SUBFACE AREA
6-12 years 625 oo U.s. EPA, 1989
12-70 years 870 cx* Snyder, 1975
DERMAL BYOAVAILABTLITY .55% Yang st al., 19389
ORAL BIOAVAILABILITY 40y Shu at al., 1988

LIFETIME EXPOSURE DURATION
all receptor populations 30 years U.5. EPA, 1989b

' all other exposure as:usptions are identical to those used in the 198% Rndangerment Assescment
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carcinogenic strength of benzo(a)anthracene ls found to be about 1/2,000
of that of B(a)P. Therefore the dpproach used herein, which assumes that
all PAHs are equivalent to Bap in potency, 1is extremely health-
conservative.

Using the equations presented in Section 2.0, a risk-gpecific lifetime
average daily dose (or uptake) can be calculated as follows:

Risk-Specific Lifetige Daily Dose (LADD) = eve

Slope Factor

For BaP. the risk-specific dose asssciated with a 1 x 1075 ¢igk equalsg;

Risx-Specific - LADD (mg/kg-day) = L x 105
11.53 (mg/kg-day) !

= 8.67 x 1077 mg/kg-qay

4.0 CALCULATION OF HEALTH-BASED SOIL CLEANUP LEVELS

The dose equations bresented in Section 2.0 follow the general form:

LADD = U * Csl
Whete:
LADD . Lifetime Average Daily Dose

] - Uptake (the product of 413 eXposure paramaters)
CsL = Contaminant Soil Concentration

To caleculate the heaalth-based goil cleanup levels, the LADD is substituted
by a risk-specific dose (RsD) and the equation is solved for CsL:

CsL = RaD s/ U (Eq. 4-1)

Contaminant Soil Concentration
Risk-specific Daily Dose

Uptake (the product of all eXposure paraimeters)
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The Risk-specific Dose (RsD) is calculated by dividing the acceptable

fncreased cancer risk level (10°¢ oxr 10°%) by the Cancer Potency Factor
{CPF). As previously discussed,

the CPF for benzo(a)pyreune of
11.53 (mg/kg/day) ' is used in these calculations. As described below, the

fractional RsD associated with each exposure pathway 1s used to derive ths
cleanup levels.

4.1 Relative Contribution of Different Pathways

The lifevime average daily dose (LADD) egquations were calculated for each
pathway using & hypothetical soil PAH concentration of 100 ng/kg.
Dividing these numbers inco the total LADD for all pathways, the relative

contribution of each pathway to the total dose is determined (See Appandix

A). As can be sesn in Table 4-1, the contribution of both the oral and

dermal pachways to overall doss {3 about fifcy percent.
4.2 Selection of ths Applicable Ceanup Levels

The derivation of health-ba:ed soll cleanup levels for carcinogenic Pals

{5 presentad {n Table 4-2. Clesnup levels are established for each

fractional RaD and the lowest value is chesen as the cleanup lavel for the

sita. These clesnup levels (ar vresenctad in Table 4-2) indicate that a

soil concentzation of approximately 50 ppm carcinogenic PAHs would be

procective of sll potentially exposed populations associated with the most

likely future land use scenario. It {s important to note that these are

vary consarvative cleanup levels as they assums thac all of the PAHs at

cthe Arkwood site are as carcinogenic as benzo(a)pyrens, even though this
is known not to be the cassa.

5.0 SUMHMARY

The main conclusions of this preliminary assessment pay be summarizad as
follows:

*

The exposure assumptions used Iin this document are taken frow
the primary scientific llterature.
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Table 4-1 Dose Fracticnation

RECEPTOR FRACTIONAL RsDs
POPULATION Railroad Main Site i
pathway i (mg/Rg/day) £3) (mg/Rkg/day} %)
Visitors
oral 3.76E~-08 45% 3.76E-08 47%
dermal {.59E-08 55% 4.22E-08 53%
Railroad personnel
oral 8.96E-09 44% HA NA
dermal 1.09E-08 56% NA HA
LADD - Lifetime Average Daily Dose (estimated from exposure)

NA - Not Applicable
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TABLE 4-2 t DOSE FRATTIONATION AND CALCULATION OF HEALTN-BASED SOIL CLEANUP LEVELS

Riek Level of 1E-046 :

SCENARIOD
receptor LADD total LADD CONTRIBUTION RISX LEVEL CPF RSD eq.R5D UPTAKE Csi
Puthuay  (pa/kgiday) tmgikgidayy (fraction) (unitless) I/fmoskg/dey) (og/kgiday) {mg/kgrday) tkg/kg/dayy (mg/kgsday)
Hain Site
ﬁ oul§§;§ 3.76E-08  7.98E-08 0,47 1.006 - 06 1.15£401 8.67E-08  4.096-08 8.77E-10 45,40
= therma 4.22E-08  T.9BE-0B 0,53 1.006- 0% 1, 158401 3.4TE-OB  L.39E-D8  9.BSE-10 46,56
Railroad
8.35E-08 0.4% 1.00E-06 1. 156401 B.676-08  3.91E-08 &,.77-18 | .53
5,356-08 0.55 1.00£-06 1.15€+01 B.67E-08  4.7TE-OB  1,07E-09 | 4456
1.94E-08 Db 1.00E-06 1. 15E+01 8.67E-D8  3.BAE-08  2.02E-10 199.09
1.96E-08 0.56 1,008 -06 1. 15E+09 BLOTE-O8  L.B2E-DS  2.54E-10 189,89
Risk Level of JE-D5 :
SCERARID
receptor LADD total LADD CONTRIBUTION RISK LEVEL cPF RSD eq.R5D UPTAXE Tsl
Pathwey - img/kg/dayy tmgrkg/dayy {(fraction) tunitiess) V/(ogikgsday) tmg/kg/day: tmoskg/day) {knikgrday) tmgrkg/dey)
Nnm S‘ite
;_ em§§ 3.76E-08  7.98E-08 Q.47 1.00E-95 1. 15£+01 B.4TE-O7  4.09E-07  B.7VE-1D 445.97
4,226-08  7.98E-08 0.5% 1.00€-05 1. 156+01 8.67E-07  4.59E-07  9.85E-10 4563
Raitlrosd
aduit
i+ oral fv 3.76E-08  8.35E-08 0.45 1.00¢-03% 1. 15€+01 8.67E-07  3.918-07  3.77E-10 | 445.32
 dermal’  4.596-08  8.352-88 0.55 1.00€-05 1. 156493 8.67E-07  4.77E-07  1.07E-09 445.57
FT pers.
Vi gral 1.94E-08 0,44 1.00€-05 1. 95E+01 B8.67E-07  3.84E-D7 2.0 W | 1900.%%
" doryet 1. 958 08 0,5 1.00¢ - 05 1. 15E+0% B.ATE-DT  4.828-07  2.54E-10 1858.92

LADD - Litetime Aversge Daily Dose

CONTRIBUTION - Relative rontribution to total LADD
CPF - Cancer Potenty Factor

ftab - Riak-specitic Dose

UPTAKE - $oil Intake facter {(See Yuble 2.1

sl - Contaminant level in Soil (CLEANUP LEVEL)
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Under the most probable Ffuture use conditions at Arkwood,

approximately 50 ppm of carcinogenic PAHs in Arkweod seils would

be associated with a 10" health risk. This assumes that all

PAHs are as carcinogenic as benzo(a)pyrene, the
carcinogenic PAK known.

most

Since many of the PAHs at Arkwood axe less carcinogenic than
benzo(a)pyrene, cleanup levels of much greater than 50 ppm
(total carcinogenic PAMs) would still be health-protective.
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APPENDIX F

Alternative I - Sieve and Wash/In Situ vis

trification
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The following information is provided to compare soil washing/1sV
to Alternative H by using the same format as that of the FS Report.

6.2.10 Alternative I - Sieve and Wash/In Situ Yitrification

escriptio

In Alternative I, the site is fenced and existing structures are
removed. Affected soils are excavated and treated by sieving-and-
washing. The sand/fines slurry portion is pumped to the washwater
treatment process described in Alternative E and dewatered. Also
as in Alternative E, the coarse soils are separated into fractions
for testing and filtrate is recycled to the sieve-and-wash process.
A trench is excavated and backfilled with the dewatered sand/fines
fraction, filter cake from the washwater processing system and
sludge from the railroad ditch and the sinkhole. Contents of the
trench are then processed by in situ vitrification (ISV). Alter-
native I provides destruction by pyrolysis of constituents of
concern in the sludge and in the sand/fines fraction of the soil.
Off-gases generated during the process are captured beneath a hood
and delivered to an on-site treatment system. The 8and/fines soil
and sludge fraction contains approximately 30% of the soil mass and
80% of the PCP mass in the soils. The resultant inert monolith is
left in place and backfilled with a clean £fill/topsoil cap to
accommodate subsidence resulting from a reduction in volume of
approximately 30% to 40% with the ISV process. The sinkhole fluids
and equipment decontamination water are treated by carbon adsorp-
tion. The carbon is then disposed of by incorporation in one of
the melts. The remainder of the site is covered with a topsoil
cap.

To construct the ISV system, a trench is excavated in an area above
the water table and away from any areas of concern related to karst
geology features. The trench is lined with plastic. Then sand/
fines filter cake and sludge are transported to and backfilled into
the trench. Electrodes are placed in the affected material at a
spacing sufficient to treat an area approximately 2% ft square in
plan. A hood is erected over the area to capture volatile emis-
sions and the ISV process is commenced. Electric power ig applied
to melt the soil mass by heating it to temperatures of 1,600°C to
2,000°C. Three hours after the initial melt area is Completed, the
subsidence zone is backfilled and the hood is moved to cover the
next treatment area while the first is cooling. The process is
repeated until all material deposited in the trench has been
solidified into an inert, obsidian-like mass which reguires no
further treatment and has noc potential for migration.

Previous studies by GEOSAFE, INC. on various ISV traated wastes
shown that chlorinated organics decompose to their basic elements

F-1

ua4o
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of carbon, hydrogen and chlorine. This process will achieve
results which, under appropriate application conditions, exceed

incineration performance standards and meet EPA's EP-Toxicity and
TCLP criteria.

Operation of the sieve-and-wash sgystem 1is as described in
Alternative F. The sand/fines will be removed and backfilled in
the trench with the filter cake before starting the ISV process.
Consideration will be given to the possibility of treating the
deeper locations of affected material, such as at the railroad
siding, in place without excavation. The ISV process is designed

to operate on a continuous basis until all material in the trench
has been treated.

Prior to full scale operation, treatability tests are required to
optimize ISV system performance.

Desi sis

See Section 6.1.3 for basis of fencing, decontamination and removal

of existing structures, sieve-and-wash, ground water monitoring and
topsolil cap.

Volume excavated 20,400 c.y.
Area of topsolil cap 650,000 s.f.

In situ vitrification design parameteys

Constituents of c¢oncern PCP, Dioxin, PAH

Heat value of affected Substantial in sludge which
will

material require dilution with other
soil.

Required cleanup levels 300 ppm PCP, 20 ppb dioxin
as 2,3,7,8, TCDD
equivalents

Soil type/composition Clay with chert nodules

(approximately 60% of
volume) ; chemistry not yet

avaluated.
S50i} moisture content Asgume 25%%
Volume to be treated 7,000 to 8,000 c.y.

UBso
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Dry density Assume 1.3 ton/c.y.

Depth of processing Assume 15 ft, depending
upon site specific
conditions

Tonnage to be treated 10,400 tons, based upon

assumed density

Quantity of material treated per setting

Volume Approximately 400 c.y.
Tonnage Approximately 520 tons
Expected melt dimensions 15 ft x 25 £t x 25 f¢
Construction Period 6 months to 1 year
Operating Period 6 months to 1 year
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ATT F TE TIVES FOR_SLUDGES _AND AFFECTED _S©

(See FS Report, Volume I, May 23, 1990)

Overall Protection of Human Health and the Environment

Alternative I (Sieve-and-Wash/In Situ Vitrification) is
rated "++" since it provides the greatest reduction in
residual risk. The reasons are that IS8V provides
destruction and removal of organic compounds,
vitrification of inorganic compounds, and total emissions
control to permanently eliminate the pathway of exposure.

)1 i: Wit S

Alternative I (Sieve-and-wash/In Situ Vitrification) is
rated "." because it complies with ARARs.

Alternative I (Sieve-and-Wash/In S8itu Vitrification) is
rated "++" for this criterion because with the ISV
process, it is possible to achieve maximum possible
destruction. Additionally, the vitrified mass is inert,
analogous to an obsidian petrology.

R ion o cici obilit v

Alternative I (Sieve=-and~Wash/In Situ “itrification) is

rated "++" for the following reasons:

a. ISV results in complete destruction of contaminants
at operating temperatures,

b. A volume reduction of 20% to 40% is achieved with ISV,

¢. Treatability tests will indicate no leaching from the
vitrified mass, and

d. The process is irreversible.

-Term Effectiveness

Alternative I (Sieve-and-Wash/In Situ Vitrification) is
ratad "+%, Compared to on-site incineration, the amount
of soil handling and resultant exposure, is somawhat
less. Moreover, there ig less overall exposure with ISV
due to the shorter project duration and because there is
total emissions control with ISV,
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I ementabi

Alternative I (Sieve-and-Wash/In Situ Vitrification) is
rated " - ". The commentg related to the sieve-and-wash
system for Alternative E are appropriate for this
selection. Additionally, the system requires specialized
equipment and skiiled bersonnel for operation. However,
compared to the construction of a complex, on-site
incineration system, the equipment required for ISV is
available, mobile and easily .nstalled. Trained
personnel are also available. At this tim:, the Arkwocd,
Inc. site has voltage Capability to allow an electrical
load sufficient for the Isv process. However, the power
company would have to replace approximately two miles of
conductor. Proiect duration is reduced because of lesgs
time required for Permitting and no trial burn.
Additionaliy, there is no ash to handle, no additiona]
soils remedial actiong needed, and ISV will not intsrfere
with ground water remedial actions.

cost

Alternative I (Sieve-and-Wash/In $itu Vitrification) .
rated "=-" for this Criterion. Costs for in s:i+;
vitrification are reduced when proceeded by sieve-ang-
wash. Compared to incineration, costs are reduced
because:

a. The equipment is trailer mounted, for the most part,
reducing costs for mobilization and demobilization,

b. Permitting, verification sampling and aralysis costs
are reduced

€. Overhead costs are reduced because of the shortar
project duration.
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G- 580-90

TABLE &-1

COMPAR \ JOn OF ESTIMATED COST arD TIME TO COMPLEY (O
FOR REMEDIAL ALTERMATIVES FOR SLUDCES AND AFFECTED $OILS

ATKWOOA  :ne Sile
Omana . afkansas

Tiss (o
Cost (a] Compiet ion
sltarnalive (o liliong) {vears)

A NO ACLiOn 0 i%
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Public Meeting
Omaha Public School
Omaha, Arkansas

February 12, 1990

GARRETT BONDY, Chairman

ALSO PRESENT: MR. BRENT TRUSKOWSKT
EPA
Remedial Project Manager

DEBBYE L. PETRE, CCR
PETRE'S STENOGRAPH SERVICE
207 8pring Street

Little Rock, Arkansas 72201

PETRE'S STENO (501) 376~1411
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PROCEEBDINGS S

* & * %

MS8. GREENEY: The purpose of our meeting
tonight is for us to discuss the remedial
lnvestigation that was done oyt there at the site
and to share the results of that information with
You. It is going to be real informal, so if you
have some questions, let us know.

And we want to make sure that sverybody
has & blue sheet. That is the fact sheet that we
are going to be talking about tonight. It has
the current information on the front, with soms
background information, just some general
information on the back.

Also, the pink is a questionnaire to let
uUs know how we are doing, what else we can do to
provide more information to you in case you are
not getting enough, or if what You are getting,
you don't understand, please let us know, because
we would like to share the information that we
have with you.

And also: the yellow card, if you will
£il1l that in and let me have it bafore you lesave,

that will keep our computer mailing list updated

PETRE'S STENO (501) 376-1411}
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and current.

I want to i{ntroduce tonight Garrett
Bondy on the far end; he is the section chief for
the enforcement Superfund sites that are in
Arkansas and Louisiana. And Brent Truskowakt,
who is the project manager for the Arkwood gite.
80, I am going to turn you over to these two
gentlemen to sexplain to you what we have up here
tonight.

MR. TRUSKOWSKI: I am going to do the bulk
of the presentation and try to let everybody know
what is going on. Ag I am going, a lot of times
I will just kind of skip over a point or
something like that, I don't do it intentionally,
it is more from just going too fast for my brain
to keep up with me. So, if there is anything
during the presentation that you don't
understand, or you want me to explain a little
bit further, please ask and just go ahead and
pPipe up, and I will try to explain a little
better, because somaetimes I will get going and
tend to talk like you are talking to people you
work with, which ig a really difficult -~ go lat
me know.

80, I am going to go through the history

PETRE'S STENO (501) 376-1411
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of the site, first, and then I am going to tell
you about the sampling we did, and why we did
what sampling we did at the site, and then I an
going to tell you what resulte came from the

sampling, going through a little “it about wkhat

health threat there may be, and than where we go
Erom here, what the next few steps are.

I am going to take off my jacket if that _
is okay with everybody. It is & little warm in
here today.

The site, as we know it, came into being
about 1960, when the railroad was punching their
line through: they used the site to get material
for embankments. They just went in, they ripped
out this flat area out of the hillside. 1In 1962,
a company called Arkwood, Inc. started up wood
treating with a single cylinder wood treatment
facility, a pressure cylinder, and their major
constituent was pentachlorophenol, PCP, carried
with diesel fuel. 1In 1973, Mass Merchandisers,
Inc., bought out Arkwood, Inc¢., and operated the
gsite until 1984.

In 1981, the first complaint came about

some potential contamination the site. Where

that came from was in the railroad there is a

PETRE'S STENO (501) 376-1411
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spring that 90es out of the railroad tunnel, and
when they were driving the train through, and
they were working there, they complained of a
real chemical odor, which ADPC&E investigated,
4nc it turned out that it was pentachlorophenol
coming out from one of the springs.

At the same time to help understand what
was going on, M.M.I. hired McClellan Consulting
Engineers to try to help them find out what was
going on with the ground water. 1In 1985, they
hired Geraghty and Mille:, and in 1985 algo they
hired McKesson Environmental Services to try to
help ocut a little further to understand what was
going on.

They <losed down the site in 1964, and
then after the site was proposed for the National
Priorities List, which is what the Superfund
money is used to clean up, M.M.I and E.P.A.
eéntered into an administrative order of consent
under which MMI would perform the remedial
investigation feasibility study with E.P.A.
oversight. 1In 1987, ERM-Southwest to-k over the
project for MMI.

I want to go into real quickly what a

remedial inveatigation/feasibility study is. 1In

PETRE'S 8TENO (501) 376-1411
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the Superfund process, E.P.A. will identify a
site at first, and then go in and do the
Preliminary testing to try to get a site onto the
National Priorities List. After it is placed, or
it is proposed, we go and do a detailed
investigation of the site, which wilyl give us a
feel for where the contamination is, how much
contamination there is, where the contamination
is going, and what the health threats from the
site may be, after which we will do a feasibility‘
study to find out what the best slternative may
be for any given sjite. After that, we select a
remedy and I'll get into that part later and the
site future part of jt.

From the sampling that we did, the
Arkwood site usged pentachlorophenol carried by
diesel o0il, which is called a polynuclear
aromatic hydrocarbon, called PNA, if I gtart
lapsing into that, using that terminclogy.

And basically, the way the site operated
is the treating cylinders were right in here, in
the plant location, the plant building, and then
after that, they rolled it out onto railroad
tracks to let it drip out, and thel, they take it

over here and go ahead and store it in the
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storage yard. Because of what we knew about how
the site operated, we decided that the places
that most likely contamination would be about
right in here to about right in here, from the
treatment area out to the storage yard. There is
also an ash pile that was Created by, I don't
know, a burner, a furnace that they had on-gite,
and they dumped all of the ash out here. aAng
there is also, of course, a 8ink hole where they
dumped wastewater from the cleaning out process,
they just threw it in there. And then there ig
also what we call the railroad ditch area, which
is another place that they disposed of the wash
water from the site.

S0, we what we did first M.M.I. and EPA
get up a grid sampling cver the entire site, &
large qrid gsampling in degrees of about 50 foot
centers, 50 foot from Bample to sample, trying to
get a feel for whete exactly the contamination js
on the gite. Then once we decided where there
was approximate contamination, we went in and did
a fine grid sampling to really delineate it and
try to get a fee®' for exactly how much there was.

We also did a sediment sampling for rain

runoff, for runoff through this ditch here going
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into the railroad tunnel, and up here, where
Cricket Spring is, off of there. Then we also
looked in the area for drinking water wells that
may be potentially contaminated, and springs,
like New Cricket Spring. That may be potentially
contaminated. and selected wells and springs for
aampling, also.

And then on-site, we also sunk some
monjitoring wells to try to get a feel for where
the ground water was moving, and what the ground
wWater did once it got underneath the Arkwood site
to try to get out.

The results of the sarpling turned out
Pretty much like we expected. The highest areas
of contamination of the soil being right here
where they did the actual treatment, and then
where they wheeled it out to drip, and then out
in the wood atorage yard where they were put out

to dry. We ended up with some hot spots right in
here, right in here, with some more median areas
tight in here and right in hare. The railroad
ditch area we also found is a place of high
contamination, also pretty much ag expected, s&nd
then most of the rest of the site is contamirated

with low levels. Some sampling turned out to
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have very low levels, You know, a little bit of
slow washing off the site, but very, very little.
Next to the railroad ditch, we have the highest
levels of contamination of Pentachlorophenol and
(Inaudible).

Yes, sir.

EDSEL BARER: What about those wells you
drilled there, how deep did you go?

MR. TRUSKOWSKI: We want anywhere from, 1
think about 20 feet cown to about 80 feet. Wa
went through a couple of different units, there
is 2 top geologic unit, which ig just the soils.

EDSEL BAKER: What was Your deepest site,
well site?

HR. TRUSKOWSKI: The deepest one we have isg
a well that was dctually already there; it ia
down a little over a hundred feat. And then we
put some deeper ones in the railroad ditch arasa.

ELSEL BAKZIR: What did thay show?

MR. TRUSKOWSKI: The deep ones didn't show
any contamination.

EDSEL BAKER: The shallow ones showed the
most contamination?

MR. TRUSKOWSKI: Right. fThe ones that were

just ir the dirt, in the top layer of dirc, down
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to the first real rock layer.

EDSEY BAKER: You mentioned Cricket Springs,
you said that was contaminated. What was the
extent of that?

MR. TRUSKOWSKI: 8ir?

EDSEL BARER: What was the Percentage of
Cricket Springs that was contaminated?

MR. TRUSKOWSKI: The Percentage would be
about --

MR. BONDY: Two parts per million.

HR. TRUSKOWSKI: What ig that, about .02
Percent, is that how it translates acroas?

EDSEL BAKER: That all run down Cricket
Springs?

MR. TRUSKOWSKI: Right, tight, it comes ocut --
it comes out of Cricket Springs along the
charnel, and this water disappears and comes
back, and disappears and comes back, and
@ventually runs into Cricket Creek.

EDSEL, BARKER: There is a 8ign on the other
side of the road there Lthat 3ays wvater coming out
of that cave is contaminated. What is the atory
there?

HR. TRUSKOWSKI: What the remedial

investigation ghows as far as the cortamination
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1 of that creek goes, where the 8pring is, ig the
h 2 level is just above what the E.P.A. calils
3 drinking water criteria, which ig it you are
4 going to be drinking it, say the public system,
5 and it had just over the drinking water criteria,
6 then we'd say it is not safe to drink because of
7 this, but it is not very much above it at ali.
8 EDSEL BAKER: What ig the goveinment's
9 combination, when they Lad a big run-off like
10 they did the other day?
11 HMR. TRUSROWSKI: We haven't got those
12 results back. I wiah we had. I am very curious,
—_— 13 too. We pushed real hard to have {t done when
| 14 You're waiting for that kind of rainfall to get
} 15 it, the problem ig is that when we take & gample,
16 8end it off to the lab, and the lab takes 30 days
17 to get the results, we just haven't got them yet.
18 They will be available in the final remedial
19 investigation.
20 WILLIE TATE: Has the level went down
21 continuously since you first monitored?
\ 22 MR. TRUSROWSKY: Yes and no. It went down
23 for a while, and then it came back up 8lightly.
— 24 We are not -- one of the Problems on the gite
: 25 that were shown up in the drilliiy of the
\
\
|

R008953



thunter
008953


5008954

monitoring wells jg -~ J don't know if you are
very familiar with the geology of the area, the
caves and the Karst aquifers is what wa have got,
and the big problen with that is that you just
don't know really where tnings are golng. What
happens ig it goes down, then it will dilute out,
or dissolve out a cave, a golution channel
through the rock, so that when you come to drill
wells, which {8 our usual way of getting a good
feel for what ig going on in the ground water, it
is a hit and miss type thing, because You have
got just like the caves, the springs coming out
of the road cutter, the Cricket Spring, where it
comes out of a cave about that big, is that if
You have got a cave this big and you drill right
here, You have migsged it. It is like throwing
darts at a dart board. You put a map up and you
throw darts at it, and that is as good a
possibility of finding one of these channels as
anything.

MRS. ADAMS: Would a dye study show this?

MR. TRUSKOWSKI: We have talked about it.
We are going to do one a8 part of phase two
monitoring. We did a phase one, and then a phase

two, the problem is the drought, drought
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13
conditions that really, it teally has kept us
from doing some things that we teally wanted to
do. We are still considering doing dye tracing
#tudies as part of the remedial design to decide

where the water is going. We are going to have

—— ——— s

to ses what the results of cur -- that latest
sampling, the high wvater saxpling turns up, to
se¢ {f we really vant to do it op not, and weigh
it against what we would get out of it.

EDSEL BAKER: You haven't sunk a test site
below the Arkwood site, have you?

KR. TRUSKOWSKI: No, you mean a monitoring
well outside the gite boundaries? Just along the
road down in here, down this area here.

EDSEL BAKER: I mean, on down the Creek.

MR. TRUSROWSKI: You mean down over here?

EDSEL BAKER: Yeah.

HR. TRUSKOWSKI: No, we haven't done any
wellg down there.

EDSEL BAKER: Are you going to?

MR. TRUSROWSKI: No.

EDSEL BAKER: Why?

MR. TRUSKOWSKI: Okay. We have got the top
ground water zone, which is contaminated, and it

goes down and it hits the sandstone unit, that
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doesn't let the vater through. and then we have
got the lower unitg, It happens that Cricket

Spring represents whare the ground wvater comes
out at that area, that ig the top of the
Sylamore, the sandstona unit that 1 am talking
about, and thaen after that, it {g just not thare,
the contamination comes cut there.

EDSEL BARER: Am 1} right in assuming that
Mass Herchandisgrs bought the place 4Crogs the
road because of tha levels of centamination, (g
that right?

MR. TRUSROWSKI: I'm not Sure what axactly
the reason why M.HM.TI. bougnt it. I heard that
they did, but I don't know the details of jt,

EDSEL BAKER: I was Just curious how deep
that well was, and how come to get in thare.

MR. TRUSROWSKI: I don't know, I really
can‘t say. It hagn't turned up --

EDSEL BAKER: fThat means every well ig

suspect, doesn't jit?

MR. TRUSKOWSKI: &ir?

EDSEL BAKER: That means every well in the
area is suapect, then, doesn't it?

MR. TRUSKOWSKRI: Well, yes and no. You

know, we tested the wells afterward, that game
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well afterwards, and nothing has turnegd up there.

EDSEL BARER: low many wells did you teat in
this area?

MR. TRUSKOWSKI: I think we tested somewhere
around ten.

EDSEL BAKER: Very few, ian't it?

MR. TRUSROWSKI: I really can't -- {t
depends on how the site ~--

EDSEL BARER: It ig damn few if you live
around herae.

MR. TRUSKOWSKI: Sir?

EDSEL BAKER: It is damn few for the people
that live around here.

MR. TRUSKOWSKI: Right. Again, 1 have got
to point out that thete hasn't beer anything show
up in any of the wells sampled.

KEN ADAMS: I live below (Inaudible.), and

the firat three days rain we had washed down here

at the water.

MR. TRUSKOWSKI: The last one?

KEN ADAMS: fThe first one.

MR. TRUSKOWSKI: Oh, okay. The one about
two years ago.

REN ADAMS: No. fThere have been two big

heavy rains gince then. And the first rain that
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we had, we went out, and 1 could smell diegel,
smelied like diesel fuel going up through it,

MR. TRUSKOWSKI: VYes, we noticed that today.

KEN ADAMS: oOkay. My well is behind the
house, and you are gaying that Cricket Spring is
above that, that is going down the creek, that
goes into my well, and how do you explain the
sandstone leve)l there? You are going to have
about three or four different stages, and you
can't always s8ay there is go0ing to be a sandstone‘
level in between, because YoU are going to have
grass, plus you have got the railroad up there
with the dirt, the railroad ties that they have
towed off and contaminated with the same stuff,
and it lays around, Plus then you have got the
tunof £ that runs down into the Cricket, which
tuns into Table Rock Lake, now how are ycu going
to explain the contamination there?

MR. TRUSKOWSKI: Well, the
Pentachlorophenol, in this environment, what
happens is the sunlight, the UV bhreaks it down in
the water itself, so as a result, downstream a
hundred yards, the penta is gone. It Just isn't
there any more, that ig what is happening in the

creek channel itsgelf. So, at the time it is
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actually down to Cricket Creek, it isg just not
there any more. and 80, by the time it gets to
Table Rock, Table Rock Lake, it ig gone, there ig
nothing.

WILLIE TATE: In the first testing,
(Inaudible.), and the contamination coming off of
(Inaudible.) the -- can't you find anything
(Inaudible.)

MR. TRUSKOWSKI: This latest sampling, you
méan? I haven't got the tesults back, T don't

know. That one's been turning u» clean in the

eéntire investigation, also.

WILLIE TATE: I don't know if there ig =--

MR. TRUSKOWSKI: Yes. We were noticing that
today, we walked down that way and smellegd that
same smell of diesel in there, and I don't know
where it is coming from. You know, when you
smell it at the spring, ltself, and that is
probably, you know, what is stuck to the tocks,
from many years of coming through. But the level
of penta, you know, the thing that You really
have to worry about in the wells, it ig

approaching a level that we don't really need tog

worry about.

EDSEL BAKER: What about the erogjion? When

08959
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You have got the ercsion, all that sgoil that is
contaminated at the Ar*wood site, it is stiil
going *o get into the water system and it jg
going to be there.

KEN ADAMS: The water table, if you don't
know where it ig going, all of our water could be
contaminated, too, You don't know which way the
water is going, what the water table isg, or
anything like that.

MRS. ADAMS: Our concern has been in the
sinkhole area. we were told that they actuallw
dumped the sludge, not just the wash water, and,
of course, it veing an underground system in the
rock areas down there, that has been our concern
and we haven't heard any word on that testing. {

MR. TRUSKOWSKI: It ig something that we are
real concerned about, also, going into the
investigation, the feports of the sinkhole. As a
part of the ~- in the phase two, we actually took
the concrete ¢ap off the sampling material that
was at the site, and su, something that really
shocked everybody involved is that it turned up
fairly clean. go, there wasn't anything in
there. fThere igs nothing in there. fThe sediment

sampling that we did on the tunoff locations
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also, we éidn't fing anything i{in the gediments,

either, in the 6pring channel, or from Cricket
Creek, or even going through the railroad, in the
railroad ditch, going back here this way, this

being one of the most logical placez for it to

30, you've got a real high lavel of contamination
right here. You'd think the runoff would go
through here, byt it didn't ghow up there,
either. ”

MRS. ADAMS: {Inaudible.)

MR. TRUSROWSKI: Right. That means we
didn't detect j¢, You know, any time You do a

lab sampling, you have a limit to which the

machine will qo, and, you know, it may be present

and it may not he below that, but it wasn't
Présent in the level that the machine can read.

MR. BONDY: what about the results of the
sampling (Inaudible.) The point is we're not
finding this stuff off site,

MR. TRUSKOWSKI: The only place it jis
showing up off ajce is in Cricket Springs, which,
like I said, ig rapidly approaching very near
drinking water 8tandards, which isg really a very
good sign for us, because when we first started

investigating the site, the levels were elevated
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to a point that we prebably would have iome
Pretty big concerns about, and if we atill had
that level now, we'd probably want to get up some
kind of treatment system, which we may still. We
haven't ruled that out. But the levels have come
down to a point where they are very near drinking
water standards, which means that something ig
going on. Maybe that ig because the sita does
not operate any more, they're not putting any
more penta in the ground, or maybe the stugt is
just draining naturally, but it is not showing up
in the concentrations that it once was.

JUDY BOYD: fThat {as how it ig not showing up
in the --

MR. TRUSROWSKI: I'm sorry?

MRS5. ADAMS: fThat is how it jig not showing
up in the -~ (Inaudible.)

MR. TRUSKOWSKI: I think we have got about
ten. I don't remember the exact number,

JUDY BOYD: Do you have any idea like what
pecrcentage of the total wells in the 4fea that
would represent?

MR. TRUSKOWSKI: How big an area?

JUDY BOID: Well, you know, if we @ncompass,

say, the -- like four -- well, let's limit it to

PETRE'S STENO (501) 376~1411
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éven two square miles, to Omaha town and two
8quare miles around it,.

RAYPORD DUGGAN: The city well represents
ali the town, and there is nothing ever been
really found in the city well. It was tested -~
(Inaudible.)

MR. TRUSKOWSKI: Right. And as far ags the
Private wells go in I would 88y two square miles,
two mile by two mile square region, I think there
is something like 40 wells in the area. Again, 1
am doing this all from memory, looking at the
maps that we have generated as Part of the
Survey, well survey. We ran into & problem there
with a lot of the wells that have been drilled
and been put in being used as Just spring wells,
things like that. fThe way we found what wells we
found was going through the county, to the city,
and a lot of the wells may or may riot be
registered with the county or the cit So,

- .

that‘s the ones that we have. 8o, I would say
40, maybe 50, which would give us 25, 20, 25
Percent of the wells. Take that with & grain of
8alt because I am just tunning that fronm mamor /.

KATHY DUGGAN: How long ago were those wells

tegced?
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HR. TRUSKOWSKI: I think the last sampling

event we did was the wells a few months ago. Two
months ago, does that sound right?
KATHY DUGGAK: No, it was about three weeks

490, as a matter of fact.

MR. TRUSROWSKI: During the high flow
sampling?

HR. TRUSKOWSKI: The uvnes three weeks ago,
we are still waiting on the teaults. The ones
three months ago echoed the same results that we
found all along, which was that nothing was
showing up.

KATHY DUGGAN: I would like tao 8ee a copy of
my results. We have besn having -~ (Inaudible.) --
trouble getting the results back to us. The last
ones that we got were in June of '89,

MR. TRUSKOWSKI: Those are the ones that I
liad and had Patty send to you.

WILLIE TATE: Did You ever f£ind any
Pentachlorophenol in any wells?

MR. TRUSKOWSKI: During the original
investigations, when we started the
investijations, there Was a well, one well that

turned up something. But since then, there's

been nothing. Let's see. I think I have beat
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the monitor wells to death, the ones we'vye done
on the site, but the thing about the montitor
wells that we did drill on the site in this area
and down in thig area, is that they dié¢ show
contamination, and in levels that were higher
eéven than what we were getting at Cricket
Springs. So, what ghat is telling is that these
wells here, the contamination is there, and then
it is going down and the other jround water ig
coming in and diluting down to the level that we
58e near Cricket Springs. But there is a problem
with the Rarst ges’ogy in the area, too, which is
really throwing a wrench into the investiqgation.

During the remedial investigation, we
also did what was called an endangerment
assessment. Wwa¢ ¢t ig designed for is to give
us a feel for what the healt} threats from the
site would ... and the majority of the health
threat from the gite . from this area right
here, the most highly contawinated area right
here, from the railroad ditch area, whare we
turned up fairly nigh levels of «=~ actually, very
high levels of pertachlorophenol, 1 believe nigh
levels of PNAs, and some iow levels of dioxin

furans. And thig area repraesenrts the highest
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Another area that turned up to be --

(Inaudible) -- 4 health threat is this area right

here, the treatment area, the drip out area, but
again that is because that is the highest level
Of contamination, so, of course we included it,
The rest of the site really doesn't pose much of
a threat at all.

MR. BONDY: Except for +& hot spots,

MR. TRUSKOWSKI. Yeah. The hot spots in
here «nd then there's a Spot in here that will
Pose a health threat. Por the majority of the
Site a health threat really isn't that high,
especially as when you compare it with other
Superfund areas in Arkansas.

Cricket Springs, as T said before, the
major health threat there is the drinking water
¢riteria. 1If you were to drink the water, you
would be drinking water that was contaminated
slightly above what E.P.A. considers to be an
acceptable level of pentachlorophenol.

KATHY DUGGAN: How acceptable ao we all
really know about the levels of the stuff?

MR. TRUSKOWSKI: I'm not Sure,

KATHY DUGGAN: 1 mean, what is their
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dcceptable level ang how do we know?

JOHN PARTON: what Percentage would it take

to make you alarmed, to teally get on the ball?
MR. TRu3KOWSKI: 1In the water?

JOHN PARTON: vYes.

HR. TRUSKOWSKI: The level that we have got

it at, just over the drinking water criteria, it

does set off bells in our head. Byt where that

is coming from, that we reckon it is coming from,r

is getting the water percolating through the

dreas of high contamination, the railroad ditech,

from these hot 8pots here, andg going down into

the site into the drinking water -- not the
drinking water, I'm 80rry, to the creek, or the

spring. What ye are reckoning on jig we are gtil]

considering putting in a drinking system at that

well head, where the SPring comes out of the

ground. And we are also feckoning on when we

temove the grogs source of the contamination,
because the contamination ign'¢ there any more
for it to leach through when it ig tained
through, that level would even back off sone
more. So, a significant decreage in the levels

when the site stopped operating, and how we think

we will see another one when the site is cleaned
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thunter
008967


&

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

008968

26
up.

JORN PARTON: The last time You were up
here, you said that what once you got on the
site, it would take about a year and then you
would really get down to business, And you have
had a year to really examine things, and we are
kind of waiting for somebody to get down to gome
business,

MR. TRUSKOWSKI: You mean, _ike cleaning up
the site?

JOEN PARTON: VYes, doing something, yeah.

MR. TRUSKOWSKI: So would ve. We would
really love to get it done in the next Year, {f
we could,

JUDY BOYD: When you say that you are stil}
congidering Setting up & treatment facility for
the well --

MR. TRUSROWSKI: For the spring,

JUDY BOYD: For the spring, okay. What
criteria would You use to determine whether ot
hot you will put in 4 treatment facility?

MR. TRUSKOWSKI: That is & very good
question. We haven't decid g tha. yet. Wq are
8till -- we just got the acaft of the remedial

investigation feasibilty studies in,
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MR. BONDY: What we look at is to Eee how
much danger it Lépresents to the publie health,

JUDY BOYD: wWell, it will be determined by
the level of toxins present in the water?

MR. BONDY: And the likely exposure of
people. It is not based on humerical criteria,
on the drinking water standards, one part per
million, for example, just because it isg ~. Lve
one part per million, we will not necessarily put_
in & treatment plant, because it ig not used as a
drinking water source,

JUDY BOYD: will input from the community
affect that provision at all, as far as thenm
Putting in a treatment plant?

ME. BONDY: vYes,.

MR. TRUSROWSKI: It very likely could.

RATRY DUGGAN: When you talk about health
hazarda, what are you talking about, the amounts?

MR. TRUSKOWSKI: ©Penta? I don't believe sb =~

MR. BONDY: 1 gdon't know. We are not really '
qualified to answer the health effects in great $
detall; you need a toxicologist type person. We

can get back to you on the health effects

question,

RATHY DUGGAN: That is what I want to know,
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when they say how much is acceptable parts per
million, how do they know that? They don't know
that.

MR. BONDY: Right. We can't, we are not ==
the basis for that number I couldn't tell you.

KATHY DUGGAN: Who decided that?

MR. TRUSKOWSKI: Yes, you need our staff
chemist. The major threat from the site actually
isn't from the pentachlorophenol, it is from the
diege)l that they used to carry the PNAs, that
they used to dissolve the pentachlorophenol in
the diegsel and then to pressure treat the wood
with. And part of the formulation in the diesel
is some carcinogenic, cancer causing agents, and
penta isn't really what is driving the health
threats so much as the PNAs.

MR. BONDY: Let me clarify one thing. We
have been talking about the pentachlorophenol
because that is the most common thing out there,
80 we use that as an indicator tec chase
everything else. 8o when we see
pentachlorophenol, we think there might be other
thkings that would be there with it. That is why
we keep talking about the penta, because that is

the most common thing that's the easiest thing
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£or us to see. Everything out there --
everything else out there is c¢ut there to a much

lesser extent.

MRS. ADAMS: You said something about
dioxins and sulfacants?

MR. TRUSKOWSKI: Dioxins and furang?

MRS. ADAMS: What is that? Isn't dioxin one
of the most dangerous things we make?

MR. TRUSKOWSKI: Yes, Depending on the
exact formulation of the dioxin.

MR. BONDY: There are many, many different
kinds of dioxin. The one that ycu referred to =-

MRS. ADAMS: 1Is not this one?

MR. BONDY: It is not this one.

MRS. ADAMS: ¥s it related to this one?

MR. BONDY: It is related. There is a big
family of chemicals, they are all very similar,
and it depends on how mary chlorine atoms are
attached on the molecule, and where they are
located on the molecule, and all of that is very.,
very significant for the health effects. What we
do then is we do the analysis to show you what
kind of cloxins vou have out there, and then
there are multi ‘iers, factors that you apply to

the concentrations, and you add them all up and
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that gives you an equivalent of the worst kind.
You reference everything back to the worst kind.
So, if you had so many parts per billion of the
worst kind equivalent at the site, you multiple
that to get a comparison if you had that kind how
bad it would be.

MRS. ADAMS: What does all that mean about
how bad it is?

MR. BONDY: Brent, the levels were?

MR. TRUSKOWSKI: The levels were about,
what, one in 10,0007

MR. BONDY: No, we are talking about dioxin.

MR. TRUSKOWSKI: Oh, about 14 parts per

million.

MR. BONDY: Fourteen part per million is the

highest we saw.

MRS. ADAMS: wWhat does that mean?

MR. BONDY: what that means is the
acceptable standards for if you were in your back

vard, your children were Playing every day out in

the back yard, you would have one.

JUDY BOYD: 1Is that the same for drinking

standards?

MR. BONDY: Drinking water standard, no, I

don't know what the drinking water standard is.
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JUDY BOYD: Ig it lesgs?

MR. BONDY: It would %e much, much lower.
We were't even finding it in the water. It is
very insoluble, so you tend not to see it in the
water; it attaches to the sand Particles, But in
terms of the dioxin action levels, one part per
billion is the accepted levels where {f children
were playing with it in the back vard on your
lawn. The standard, there is a less accepted
level for what ig okay for industrial use as far
as, say, 1f you were to go to work and you were
working in this yard that had dioxin in the
soils, the typical guide that you hear ig around
20.

KATHY DUGGAN: That was 14,

MR. BONDY: That was 14, and that was the
absolute highest that we saw. Typically, we
would only see ones or twos, nothing usually, but
we had some ones and twos.

EDSEL BAKER: TIf we don't know where the
surface water is going, where ig the ground water
doing?

MR. TRUSKGWSKI; It is pretty much flowing

to the west. 1t is flowing from here off this

way which puts it right about here.
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EDSEL BAKER: Where is it going down Cricket
Creek.

MR. TRUSRKOWSKI: Yes and no, when i1t comes
out, it comes out on the surface, it comes out in
Cricket Spring. When it jis underground, it is
moving approximately this way, approximately to
the west. Right in like this, which is why we
were seeing it in Cricket Springs, and say .
Ruowhere out in here, or out over here or up in
here.

EDSEL BARER: It makes the place bought by
M.M.I. across the hill over there, that would be

in line,

MR. TRUSKOWSKI: Right. But again, I don't

know «—

EDSEL BAKER: We are talking about ground
water now, right?

MR. TRUSROWSKRI: Right. I don't know the
details of why they bought it out. Wnat I heard
was that they bought it out because the
contamination showed up.

EDSEL BAKER: What does the geologist say
about the ground water?

MR. TRUSKOWSKI: 1In what respect?

EDSEL BAKER: You said west, we know it's
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going west, we're taking your word for it.
MR. TRUSKOWSKI: That is what the remedial

investigation showed up. The project manager for
ERM~-Southwest working for M.M.I. is a geologist
registered here in Arkansas. Our oversgight
contractor project manager is also a geologist
registered here in Arkansas, and they tend to
share the same view about what the ground water
is doing, approximately. It is hard to say
absolutely.

EDSEL BAKER: And given a few years tlime
span when it soaks down into the ground water,
then what?

MR. TRUSKOWSKI: Then we have the same
gsituation we have now. That is what nhas been
happening ever since 1962, that is, with tae
operations of the yard, there tended to be ==
(inaudible) -- down coming out. We had one
spring .how up about right here, in the railroad
tunnel, with penta. That was the one that
prompted the investigation of the site. Then we
had Cricket Springs show up also. And once the
operation stopped, w> never found anything again
here in this one. What we figured was happening

was the treated wood was drying here and dripping

A
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here and coming down and going out of that
spring. Now that everything is gone, this one
has stopped, and what is happening is leaking

down into the problenm areas, here and down in

here, and going out here.

EDSEL BAKER: What would happen in the
future when you finish whatever it is you're
going to do these and find out there was ground
water contaminating the ground water?

MR. BONDY: Then, firsg off, part of the
remedy will include ground water monitoring for
many, many years, like 30 Years, 50 we will
continued to monitor the area of the ground
water. And then there is always -- there is
always a place for us to come back out here if
there is a problem.

MR. TRUSKOWSKI: The futyre of the site. We
should have the final teports ready for you to
look at at the end of April -- I'm sorry, the
beginning of April,

RAYFORD DUGGAN: If our well -- how do we
know that when you are not ¢ycling -~ that this
is not going t2 run in periodically, how do we
know that? Water, you know, go down and f£lush it

out, and the water runs dawn -~
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MR. TRUSKOWSKI : Right. Hopefully, with
the, you know, Garret said that we would keep
monitoring the wells and the springs for probably
30 years. 1f something_shows up, then we have to
take further action.

RAYFORD DUGGAN: I'm not supposed to be
drinking this water all this time? 1 mean, if it
showed up once, what is to keep it from doing it
again?z

JUDY BOYD: And what level have you set at
which you said you would do something?

MR. TRUSKOWSKI: wWe haven't set the level

yet.

JUDY BOYD: You haven't set that criteria,

MR. TRUSKOWSKI: There is no criteria in
place, yet,

MR. BONDY: The drinking water source is, I
think, the actjion level is one, that is a
drinking water standard, but that ig a different
svory from the creek we were talking about
earlier, which ig not a drinking water source.
Now, in terms of whether it is flushing in and
out of the well, that is what we were shooting

for in the last round of sampling to se when we

did get a big rain to see what has happened. So,

PETRE'S STENO (501) 376-1411



thunter
008977
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see what happens when it is dry, to sgee what
Lhappens when it is wet,

KATHY DUGGAN: 1 guegs our concern is that
the results have been notoriously slow in getting
to us, and, you know, meanwhile, we have had some
problems with burning eyes. 1 took my son to the
ophthalmologist last week, and they said, well,
you know, pPossibly allergies, red eyes,
(Inauditle), burning, things like that. You
know, the thing being is, we don't have any
assurance if it jis dllergies or thisg, or, you

know, whatever, and of course, we are concerned.

We have got two children over there drinking this

water daily.
MR. BONDY: I understand your concerns,
RAYFORD DUGGAN: fThat jig not something that

can be taken care of next week or next year, but

needs to be done now,

JUDY BOYD: Was the water here at the school

tested?
MR. TRUSKOWSKI: The 8Cchool come off the

city supply, and the city supply is tegted

regularly.

RAYFORD DUGGAN: When it showed up, they
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didn't tell us until after another sample was
taken, and why was that?

MR. TRUSRCWSKI: I don't know. T really
can't say. You know, (Inaudible), it wasn't my
site at the time, but I really don't know what
happened earlier, the mechanics of when you got
the results, when they sent them out,

RAYFORD DUGGAN: There have been a lot of
discrepancies in the whole sampling,.

MR. TRUSKCWSKI: Well, let me give you a
call tomorrow, and I will see if 1 can track down
all of the sampling. And, you know, a lot of
that is as much my fault as anything else. We
have talked on the phone about -- I sent you
somethinrg in June, right? Anyway, let me get
your name and number after we are done, and 1
will talk to you.

LADY: There are many.

MR. TRUSKOWSKI: Right.

KATHY DUGGAN: July 14th, February 23rd
sample, and the results since February 23,

MR. TRUSKOWSKI: Right.

MRS. ADAMS?: (Inaudible) -- taking place,
why should we -- (Inaudible.)

MR. TRUSKOWSKI: A lot of that would have to
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do with where the well is. When the

investigation started, when we did the well
survey, we went around to a lot of the people
with wells that were on the books, talking to
them, trying to get details about the
construction, how they were finished, to gee
where they would be monitoring and if it would be
worthwhile monitoring that well, depending on
where it was getting water from. And that is in
the (Inaudible), angd they decided on the wells
that they did sample.

JUDY BOYD: Did you say that you did or did
not do a dye tracing gampling to know for asure
about the ground water?

MR. TRUSKOWSKI: We haven't yet. We haven't
yet. It is still on the =-- yea, it is still an
idea for the remedial design after the record is
in. What the problem has been is that the amount
of water that is flowing out of the eprings is so
low that it wouldn't tell ug anything if we did
it now. We need to get the springs back up to a
level where it is approximately normal, rather
than in this drought condition, this semi~drought
condition, which it still is. think that last

year, this area was something like ten inches
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below normal in rainfall. I don't know,

If we get the conditions necessary., yes,
by all means we will do it, because that takes
out a lot of the uncertainty for M.M.I., who is
going to be doing it, who's going to be paying
for this work, and it takes out a lot of
uncertainty for uas, where we can ceme in and say,
*Yeah, we definitely know where thig water 1is
going once it leaves the site."

JUDY BOYD: At what point does E.P.A. begin
to pay?

MR. TRUSROWSKI: If M.M.I. decided not to,
or 1f M.M.I. decided not to do it according to
E.P.A. guidance and policy and procedure. Thay
have been very cooperative so far, and we haven't
nad really any problem with them at all. But we
don't think that E.P.A. is going to have to pay
for this; we think that M.M.I. is going to. Of
courase, we will have to see (Inaudible), they
have been very gooed so far.

MRS. ADAMS: But you're not drinking water
from the wells and worrying about {t. You've got
a4 lot more patience.

MR. TRUSKOWSKI: That is true.

MRS. ADAMS: That makea a bhig difference,
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vhen every time you make a pot of Soup, you worry
about what you're drinking,

MR. TRUSKOWSKI: Yes, Unfortunately, the
wheels of the government can sometimes be very
slow, and it ig frustrating to us, but it
couldn't Possibly be ag frustrating to us as it
is to you. But it is frustrating. I don't think
there ig anybody at the agency who Qidn't wish
that we couild just go now and take care of all of
these things.

MRS. ADAMS: Why c¢an't you?

MR. TRUSKOWSKI: Because we have to make

8Ure that we are =-

MRS. ADAMS: What can we do to speed up
those wheels?

MR. TRUSKOWSKI: Write your congressman,

MRS. ADAMS: 1t doesn't work.

MR. TRUSKOWSKI : Yes, I know., E.P.A., is

under a lot of constraints to protect the human

health ang environment, ang these constraints BrLe

guch that we have to he very careful. We are a
vVery conservative agency. 8o, we have to be very
careful what we are doing and how we do it,

because, you know, we are in the public eye so

mach. As a result, we tend to study things a
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lot, a lot. ang if we coulqd Speed it up,

We were talking earlier, we have started doing

things to speed UP, we have been told to speed

things up, and we are trying to put the policies

in place that will allow us to Speed things up,

but the dgency moveg slowly.

WILLIE TATE: What is the lowest level that
You pick up in the water? vYou said above one

wasn't drinkable,

would be ip there, and woulg it pick jt up, or

what?

MR. TRUSROWSKI: 1 believe the detections

are something like .01, when I was talking about

just ovet One, I think it jg around .01. 1n
water samples, You have got tg ~-

WILLIE TATE: 1f there is any PCP in the

well, would it show up?
MR. TRUSKOWSKI : No.

WILLIE TATE: Not even readable jin any well?

MR. TRUSKOWSKTI : I don't believe 50, no.

BILL NAIL: v¥ou have got (Inaudible) on a
well, what ig that?

MR. TRUSROWSKI : The Ccompany that wag
working for M.M.I., and then --

BILL NAIXL: They hired them?

ve are --

¥
!
i
!

but how far have You gone, what
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MR. TRUSKOWSKI: That is why we do split
samples. I think we do about ten percent, 1t ig
a random thing, so that they don't know when we
are going to split their samples. we will go out
and we will split the samples and we will send

them to the E.P.A. lab to check to make sure, to

check the numbers back andg forth, and 80, yeah,
they are very comparable,

Okay. But after the femedial
investigation ang the feasibility studieg come
out final, we will be putting them in the
repositories. ‘hig is one repository, right?
What are the other onesg?

MS. GREENEY: 1t is on the back.

MR. TRUSKOWSKI: oOn the back of the sheet?

MS. GREENEY: The Boone County library, ang
also the Boone County courthouse, as well as the
library here at the school. ,

MR. TRUSKOWSKI: And you will have a chance
to go ahead and reagd those, and be able to -~ if
there are any questionsg You have about that
investigation, then give me a call, you know, 1
will try to answer your questions the best r can,

Then shortly after that, we will be putting out a

proposed plan.
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BILL NAIL: T want tc know, I live down
below all of these sites, I have got an 8§ foot
well about a hundred yards off of the Cricket,
and to my knowledge, it has never been checked.
This is where the railroad runs off, this is
where your Cricket Springs runs off the tailroad,
tight off into my place.

MR. TRUSKOWSKI: You are down below Cricket?

BILL JAIL: Just below the old Miller flag
place.

MR. TRUSKOWSKI: You are down below the --—
you are down in the channel, down off the channel
in this direction?

BILL NAIL: Well, right down on the creek.

MR. TRUSKOWSKI: I'm 80rry -=-

BILL NAIL: My well has never been checked
that I know of at aill, they come there one time
and took the top off of it and couldn't get no
water out of it, but they didn't take it out of
the hydrant. That's the only way you're going to
get it out of mine., I would like to see it
checked, because I am right on the tail end of
where it runs off of your railroad track and out
of Cricket Springs both, because I am only a

hundred vards off of the ¢reek, and an 80 foot
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well, that is ail I have,

MR. TRUSKOWSKI: That will be something that
we will considey very strongly doing as part of
the record of decision as part of the comment
period for the proposed plan that we are going to
do right after -- Probably early April, also, is
it goes into a public comment period where you
get to read what we want to do and then send in
comments that say, "This is what T would like you
to do in addition,” or "Thisg is what I would like
You to do different than this, " or "Why are you
doing that?"

BILL NAIL: Well, I'm about a quarter up
this way, it goes -- it ig underground all the
way down, past this place here, down underground,
all the way down, it is about a quarter before it
gets to my house, and it comes out and comes
right out on the rocks there. So, my well is
very shallow,

MR. TRUSKOWSKI: Eighty feet in this area is
actually a fairly deep well.

BILL NAIL: well, I am Bitting in the bed of
Cricket, *“hough -- right here is where it ig at,
I'm right down -~ right in the lower part of it.

MR. TRUSKOWSKI: Cricket Creek or Cricket
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Spring?

BILL NAIL: Cricket Creek, Right on Cricket
Creek.

MR. TRUSKOWSKI: Okay. Cricket Creek has
never shown any contamination, We have hever

found any contamination in here,.

BILL NAIL: Where you think the spring watef
here, goes? 1t is going to run into Cricket
Creek, and also your railread track comes right
down and comes tight out, right there in front of.
his house,

MR. TRUSKOWSKI: Right. Well, we have nevery
found contamination down there in the sediments
or in the water,.

BILL NAIL: 1Is it becausge you haven't been
down there, or you've been down there -- nobody
has ever tested ny water.

MR. TRUSKOWSKI: The well water?

BILL NAIL: Right. I drink that stuff every
day.

MR. TRUSROWSKI: Probably because of the
location. That was the decision that was made
earlier, which wells wve were going to sample,
which ones we weren't going to sample, and we did

it based on where the well is to what water unit
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it is getting the water out of, and where in
proximity to the site.

BILL NAIL: Well, at my age, I don't want to
die with cancer. I have still have got fifty
years to go.

MR. TRUSKOWSKI: Trust me, I don't want to
die of cancer, too.

JOHN PARTON: He brought up a point there
about runnhing off the railrcad. A few months
back, my son and myself began at Cricket and we
walked about four miles on the railroad out to
Crest tunnel. All along there had been a
rajilroad car there that evidently had broke loose
or something, and there was just a stream of oil
right in the middle of the ties all the way out.
50, if you find something, say, at his place, how

are you going to be guaranteed that it didn't
come from the rallrocad? How are you going to be
guaranteed that some tanker car didn't come
through and it had a break in it and diesel went
all over the railroad and washed off the side and
down the creek?

MR, TRUSKOWSKI: We went down to the site

today, I was showing Gary some of the features of

the site today, and we were walking along the
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tailroad, ang, yes, that is éxactly right, ther:

are spots of o0il on the tails, and you and 1 were
talking about that a little earlier, too. I, ysu
know, the site jn this remedjia}l investigation - -

JOUN PARTON: The more miles we walked,
every bit of it goes off and down the Cricket to
the place whc.e he was talking about.

MR. TRUSKOWSKI: There i3 one point along
one of the channels, on the, I quess, the north c
side of the road tight down here, where this side
of the road, down here, when we were walking, ne
and my contractor wera down there looking at {1,
and, yeah, there wWa85 a4 very o’ly place.
Appreciate you coming.

EDSEL BAKER: Thank you,

MR. TRUSKOWSKI: I hope I helped you out,

EDSEL BAKER: Yeah,

MR. TRUSKOWSKI: There is a seep of oil
coming out from there that wve had them gsample
while they were out, and it didn't show up
anything that woujd relate to the site, either,
which tells me that it probably came from the
tailroad,

JOHN PARTON: There is a railroad tie about

every two foot or foot apart and it is also
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treated with creosote.

MR. TRUSKOWSKI: Crersote, right.

JOHN PARTON: fThat the water would wash onto
it and soak down.

MR. TRUSKOWSKI: That's right. And there is
no way we can tell that contamination ign't
coming from that,

EDSEL BAKER: &ut even that (Inaudible), not
on Cricket (Inaudible).

MR. TRUSKOWSKI: We did it today, and we savw
the sheen on the top --

WILLIE TATE: You could tell it was go
between (Inaudible) when the plant was in
operation.

MR. TRUSKOWSKI: Can you?z?

WILLIE TATE: When it was in operation and
how far the -~ along the road, to the creek.

MR. TRUSKOWSKI: You look at the volume that

must have been going down {nto the -~ Just into

the dirt, the amount of the oil,.

WILLIE TATE: I don't know, but it geems
like it would dissipate a little bit along the
line., It might not ever -- (Iinaudible) -- j{¢,

MR. TRUSKOWSKI: That is what the

investigation has showed.
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LADY: If you can amell that when §t goes
through, and it {g -- (Inaudible) -- o water {¢
down, and how much of that is on the rocks.

MR. TRUSROWSKI: That's a very difficult
question to answer. Pags the buck again. That'a
something that really a toxicologist would nead
to be able to anawer. That is one of those
questions of what the penta, what the oil that is
in the ditch, how toxic it is, and -<
(Inaudible). 1 just don't know, I can't answer
that questjon.

MRS. ADAMS: In the creek =-- (Inaudibla),

MR. TRUSROWSKI: Yee; we have. we have
tested the sediments,

MRS. ADAMS: How far down?

MR. TRUSRKOWSKI: All the way down Cricket
Creek, and down -=- (Inaudidble).

LADY: How long did You do that?

MR. TRUSKOWSKI: Row long since we sampled
it?

KEN ADAMS: Yeg, -~
MR. TROUSKOWSKI It has bgen gince that one

high rain that ycu were talking about earlier,

and not recently.

REZN ADAMS: Not recently. Well, you don't
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know how much has come through, how much is stuck
tc the gravel, and how much has been washed into
the yards down there, how much has stuck -- how
much has run, water has run off into the ground.
Some people, then they are going to -~ and
gacdens, youyr plants take all of the nutrients
out of the ground, well, that is going to be in
there, the dioxin and all of that, you are going
to eat that, too.

MR, TRUSKOWSRI: All I can tell you ig what
the remedial investigation showed up. None of
the sediments along the creek or along tha apring
channel that feeds into the creek have shown any
contaminant. I realize I have seean it, too, 1
have seen the oil on -~ a gheen of o0il on the
water sometimes and on the rocks, too, and you
can small it when you are down in that area. But
the testing hasn't shown up any penta or any PNAs
in that ditch, in any of the sediments,

JUDY BOYD: Did you check the water level
with -~ (Inaudible)?

MR. TRUSKOWSKI: Not the sedimenta, the
water, testaed the water when it was high?

JUDY BOYD: And you tested the sadiménts

when the water level wag -«
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Z MR. TRUSKOWSRI: I believe it was in a
2 fairly low stage. You know, you try to grab
3 where you see the most contamination. It doesn't ;
4 matter where the water actually is because what ;
5 happens is the oil, when it £loats on the top, it |
6 . will go up to the highest level while it there,
7 then when the water goes back down, it will coat
8 the sides there. $o, what we try to do is try to
9 gample along there, to try to find out what it -
10 is. ‘
11 So, by the middle of April, we will have
12 & proposed plan &lso in the repositories, which
13 will tell you what we are thinking about doing
14 out there, and it will be opened up for public
15 comment in which you will read the plan, and you
16 84180 will have the RI/FS in front of you, which
17 YOU can read also. Ws will take the comments and
lg observe, you know, if your comment is, "I would
19 like to see my well added as part of the
20 monitoring.*
21 BILL NAIL: Yes, I would.
22 MR. TRUSKOWSKI: We will take a look at that
23 and look at your wzll and see if we can do it.
24 BILL NAIL: Are you going to have a reading
25 on it before you decide what <=
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MR. TRUSKOWSKI: Right. After the proposed

pPlan comes out, we will have a full scale public
meeting, not like this where I'1]l be up against g
target where you can throw things, but we will be
up -- but we will give you will another chance to
ask more questions. But this will be based on
having the remediay investigation and the
feasibility studies in front of you, and the
pProposed plan, so You will have all of the

information that I have in front of You in order

to ask the questions, and then we will take the

e

comment that -- the comments that You send during
that three day period and we will incorporate
them into the decisionﬂmaking process,

Right now, we are hoping to get a fina}
decision on what we are going to do at the

Arkwood site out by the end of June, and we will

take the proposed Plan and take the comments and _i
incorporate then and the reco.d of decision may g
OF may not be the same thing as the proposed plan E
depending on what comments we ha.e from the {
public, ;

MRS. ADAMS: Does that  ecr actual starting “;
in June to cleanup, or what? 5

MR. TRUSKROWSKI: After the -~ after we sign ?%
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the ROD, we will go into nhegotiations with Mass

Merchandisers to —w for the conditions of the

cleanup.
MR. BONDY: (Inaudible,)
MR. TRUSROWSKI]: fes, I am trtying to go over
that all.
MRS. ADAMS: GpHow long will j¢& take?

MR. TRUSROWSKI: we will be looking at the

design Starting approximately six months after
the negotiations, that ig typically --

MRS. ApAaMS: The design starting,

MR. BONDY: Before you gtart the design, how

long the design will take, I don't know. We've
had designs take a couple of years,

RAYFORD DUGGAN: Are ye talking about a
blueprint or something like that?

MR. BONDY: Exactly.

RAYFOFD DUGGAN: we are not talking about

the actual work?

MR. BONDY: Exactly.

RAYFORD DUGGAN: Well, what are we talking

ahout long~range?

KATHY DUGGAN: we are talking about --
(Inaudible.)

MR. TRUSROWSKI : Again, it is harg Lo tell,
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because it all depends on what the remedy isg.

RAYFORD DUGGAN: From what we were told the
last time, yocu are already two Years behind at
this point here, they said ten Years then, so, 20
years can be affected.

EDSEL BAKER: (Inaudible.)

JUDY BOYD: 1IFf people decide that they would
like the dye tracer, and feel that the
diagnostics have really not been complete enough

MR. TRUSKOWSKI: Right.

JUDY BOYD: Do they get their input on that
before you develop a proposed plan, or are you
going to do your proposed plan and wait and see
if people feel strongly about having the dye
tracer done on the water flow?

MR. TRUSKOWSKI: I ¢an say yes to both
questions. VYes, it might be part of the proposed
plan, angd yes, it might be included in the ROD
based on all of the comments. I don't know yet.

MR. BONDY: Now, if You are aware of
something, to help yourself out, you can just --
You can request us to deo something, some kind of
testing, then you really need to justify why you
want us to ds it, why it should be done, not just

because you want it done, otherwise. We have to
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1 have a reason, not just a basic request, we |
o 2 teally need to have a reason why it should be
3 done. We think it needs to be done because you
4 don‘t know this, and this could maybe tell you
5 this type of thing; that would really strengthen
6 . Your letter to us.
7 JUDY BOYD: Most of us here are real
8 familiar with the case in Green Forest with the
9 Sewage problem where eventually they did do a dyef
10 tracer, and it carried far, far, Ffar beyond what "
11 anybody thought that jt would, and it totally
12 changed the a situation as far as what they
—_— 13 needed to do in developing a treatment plant in
14 Green Forest, and also, totally changed the
15 claims that people could levy against Tyson's
l6 that had health bProblems and deaths in the family
17 that were attributed to it., Had they not done
18 that, the people that could claim injury or death
19 would not have been able to claim it; they
20 wouldn't have been able to prove that the water
21 flow 4id carry to their ocwn system. So, in not
22 deing that, you automatically lock out the future
23 potential for people to make claims.
24 MR. TRUSKOWSKI: The dye tracers can be very
o 25 powerful tool in Rarst; that has been recognized
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in this region especially. I think Arkansas
doesn't even allow landfills to put in dye tracer
Studies. It's a very powerful tool.

JUDY BOYD: Do you think that as much money
48 vwe are talking about here, and the kind of
extreme risk to people that we are talking about
here, and the amount of years that we are talking
abovt that this will affect pPeople in this area,

is that such a small thing to do that will have

A

such a big effect in the long run? 1 don't
understand why that wouldn't be done.

MR. BONDY: One of the big things why we are
hot sure it it is going to tell us anything, we
have got to be able to find this dye. When we
inject it into the ground water, we have got to
be able to to find it. wWe are not 80 sure we
will be able to find it.

JUDY BOYD: Well, you will never know unless
you try.

MR. BONDY: That's right.

MRS. ADAMS: Just knowing that is important.
Not f£inding it. We won't know where
contamination tomes.

WILLIE TATE: We are going to know about the

wells. We'll know it didn't go in our well,
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MR. BONDY: We kind of already know that.

JUDY BOYD: If it shows up in 200 wells
spread out over the area, it is definitely
something that we need to khow now.

MR. BONDY: Yes.

JUDY BOYD: Rather than later when we, you
know, can no longer -~

MR. TRUSROWSKI: Well, as part of the
temediz)]l investigation, we have had plans for a
dye tracer study done, They were in the
investigation work plan, the phase two work plan
to be done, and we even went so far as to gst a
plan from M.M.X. £for doing one. But after
consulting with the geologists and the
hydrologists that we have on staff and their and
cur oversight contractors, the timing is wrong.
That is what it really comes down to, is that we
doa't have the ground water condition, because of
the drought, to do one that would really tell us
what we need to know. And what we have got ig we
have got 8some very flow rates through the
aquifers, the conduits where the water is
flowing, and so, as a result, we are not geaeing
the contamination coming out in a lot of places

that might, if the water level was still up.

PETRE'S STENO (501) 376-1411



thunter
008999


10

11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

009000

58

JUDY BOYD: well, it gseems like from your
berspective, then, that that would be the time to
do it, because if it is going to show up in
people’'s wells under those conditions, than it
would later under optimum conditions,

MR. TRUSKOWSKI: It depends on what you are
trying to £ind out, 1f you are trying to find
out what happens during the low flow -~

WILLIE TATE: We are trying to find out
where the water flows to.

MR. TRUSKOWSKI: Right., That isg exactly
tight.

JUDY BOYD: And considaring the situation,
if it would be teasonable even to do it under
less than optimum conditiorg and do it again
iater under optimum confitions. we are talking
about people's lives here, ang inteqrity of the
land for hundreds of years., It seems a small
thing to do. Even if You have to do five teats,

it seems well within reason, when you are talking
about spending .aillions of dollars on & --

(Inaudible).

You know, we have here at the achool,

there is a boox down in the library, and it ig on

geology, and one of the things that it lists in

R
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the back of it isg the, you know, top toxic sites
in the country. and 1 guess this {s, what, among
the top 13, of the most =- our book down here.
Honestly, our book down here lists it ag Number
13 in some degree of something, I'm not sure
what, but that is nation-wide.

MR. BONDY: wWell, I didn't Bee that, but you

JUDY BOYD: Honestly, the kidg brought it to
ug and :howed {t to us, and this is a book that
was printed last year. And, you know, ¢ven wece
that not true, it isg obviously a serious enough
Problem that milliona are going to be thrown in
to remediate the problems, and it just seems like
a4 very small thing to do on the front end to make
sure the problems fit to an adequate livable,
reasonable level, rather than not doing it now.
You know, I don . .now any cardiologist that
would go in and do open heart 8urgery on somebody
without first doing reasonable teatg to make sure
he knows what he ig going in to do, ang vhat is
effective, and {t seems that that would be one of
the elementary things to do.

MRS. ADAMS: As with test wells like theirs.
You know, when you're drinking water evary day,

why do these people have to wait to have thei -
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Permissjion and Prove to you and whoever di4 this

that they deserv: to have their wWellas tegted?

It's enough that they have doubt about thejr

water that they drink every day. Why do thay

have to prove that to you? Why can'tg You just

come out and do it dutomatically? It's

elementary. It's basie. Give people Sacurity,

BILL NAIL: Well, whaen you are living right

on the tail end of the lina, You know, that {g

vhere it goes to,

MRS. ADAMS: That's tidiculous,. They have

to put {t in later.

EDSEL BAKER: Like You said, it ig going

weast, and I anm living dug west from the area,

right on the Cricket branchk, right on the Creek,

that is a very shallow wel].

MRS. ADAMS: That'a abaurd,

HR. BONDY: You are Suggesting that «-

MRS. ApaMs:; 1'p suggesting that DPaople

dasarve Becurity for Something as basic ag

drinking water when it is not their Ffault that it

has baean contaminataed, ang the least thing

whoever ig Fesponaible can do jg teat the water

and make them have gecurity. That'sg basic, isn'¢
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it?

BILL NAIL: The county just -~ they should
have had it done bafore 1 bought this place down
here right in this county of what was goirg on
here. I didn't even know there was a dump site
here. That is kind of foolish the way they do
things. It looks like they kind of blind man,
then gat his money, and then sit back and say,
"Ha, ha, ha.*

WILLIE TATE: well, that is one of the
problems of several people that I know of. Thaey
want to sell, and the very first thing, somebody
will tell them that the well may be contaminated
or something, and they won't even talk with them,
It has been that way for four or five years, and
1 know a couple of houses down there by me that
the people come and looked, but they just looked
and then when they found ocut the wells were
contaminated, they didn't want to mess with them,
When you said {t was going to be four or fiva
more years, those paople may just not need to
gell, then.

MR. TRUSKOWSKI: Again, the wells, you know,
haven't ghown any contamination.

JUDY BOYD: You tested 12 wellas, and you
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don't aeven know for sure the flow of the water.

BILL HWAIL: (Inaudible) -- without even
being tested, and it ja right on the drain off of
wherever things are really going, that is what
really burns me up.

JUDY BOYD: And you're talking that you are
going to develop a proposed plan without ever
doing & dye tracer to sea where the water is
going and where you need to tasat it.

HR. TRUSKROWSKI: The dye tracer study may be
& part of the design., Again, we don't know, we
don't know exactly how we are going tc approach
the site ae yet. After the remedial
investigation and feasibility study are done,
that is when we will come up with our proposed
plan, and there ate some very good points that
ate being made, and I think I would like to saee
them as part of the public comments that come in
after we do it,

BILL NAIL: It ain't going to do any good --

MRS. ADAMS: We just have to keep making
them. Y mean, nothing happens. We talk and ve
have another meeting, and then --

MR. BONDY: So, we would have to do that --

BIL. NAIL: If I knew what was going on here
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in Boone County and where this dump site and
stuff, I wouldn't have ever sunk $50,000.00 into
that place, I quarantee You that. It don't make
sense.

LADY: You said M.M.I. has been very
cooperative. They are one of the primary people
who employ people here in this county. I mean,
how do they feel about cleaning it up, do they
feel an obligation to, or are they, since they
employ so many people, going to do politically as
they please.

MR. TRUSKOWSKI: No, I think that they do
feel an obligation. I think that they realize
that they are potentially responsible for it, so
they are trying to be very =-- that is the feel I
personally qget from that. Now, I can't -- that
is not an official agency stance or anything like
that, that's just --

LADY: Well, you are the one working with
them, you are the one -- (Inaudible).

MR. TRUSKOWSKXI: Yes, I feel like they are
trying to do well.

REN ADAMS: HRow far east digd you go test the
water, the ground water?

MR. TRUSKROWSKI: The wells?
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REN ADAMS: No, just the ground water.

MR. TRUSKOWSKI: As far as --

REN ADAMS: oOn the other side of the plant.

MR. TRUSKOWSKI: s8inking the monitoring
walls?

REN Anaus: Doing anything.

MR. TRUSRKOWSKI: I would have to have a map.
I believe we were sampling wells even out in thig
adrea.

KEN ADAMS: On the far side, down on this
8ide?

MR. TRUSROWSKI: off of this side, back down
here?

KEN ADAMS: Which would be Walnut Creek.

MR. TRUSROWSKI: Right. We didn't do any
well sampling out there, because --

KEN ADAMS: wWhat about ground survey?

MR. TRUSROWSKI: surface survey?

KEN ADAMS: Yes,

MR. TRUBKOWSKI: No, we haven't.

MR. BONDY: We sampled the creek.

MR. TRUSROWSKI: wWe sampled the creek.

REN ADAMS: You sampled the creek.

MR, TRUSROWSKI: Right. To see if anything

wag coming out, we sampled the spring coming out

i e
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of the railroad tunnel, water coming out of the
railroad tunnel, nothing there, andg nothing in
the sediments, nothing has shown up on that side.

KEN ADAMS: There are not that many houges
along Walnut Creek, that is the creek that runsg
back the other way from the tunnel,

MR. TRUSKOWSKI: It comes down in here.

KEN ADAMS: 1In other words, there are not
houses built right along the creek right through'
here, thev are approximately out that way.

MR. TRUSKOWSKI: That isg all field, that'sg
all grazing and stuff like that,

KEN %DAMS: I know ¢f one spot down there
that has diesel, oll, oil cans, laying off to the
gide of the railroad tracks, and that is just
sitting down there.

EDSEL BAKER: Right off the railroad.

KEN ADAMS: Off the railroad. You can see ==
I have been through the tunnel, you can see the
spring comes out with diesel in it, running down
the side of the bluffs, and run off into a
hoilow. Usually it is Light there where the
railroad track meets the hollov ditch.

MR. TRUSROWSKI: I've walked through there,

too. I used to work in mines, and we had the
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same thing in there, and I never realized what

exactly that was that was coming off the railrcad
tracks.

KEN ADAMS: I have seen that, I have been
here many years, I was raised around here, I have
walked through there hunting. I'm 26 now, and
that's been ten, 11, 12 years ago. It has been
sitting there all thisg time, the houses, or the
water goes through there, there is a few on that
hillside, and there's caves back in there, and
nobody knows where the water goes through, no
geoclogical survey of the water flow. (Inaudible}
sediment, caves in there =-=-

MR. TRUSKOWSTI: As a part of the
investigation, we have never found anything on
that site, that is all I can -- you know,
geologists that we have working on the site have
indicated the water is going the other way from
the site., I don't know how much more -~ how much
more certainty we could have about the water not
going down in that direction.

JUDY BOYD: Well, wouldn't a dye tracer tell
you?

MR. TRUSRKOWSKI: VYes, it might. It might.

EDSEL BAKER: 1If properly done?

'
{

|
|
|
|
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MR. TRUSKOWSKI: Be done in the right
conditions, also. You know, one of our jideas is
that where the water that was contaminating the
railroad §prings was coming from, was when this
area where the treatment yYard, the storage yard

was operational, what was happening is that the

PCP was running out that way and then getting
into the water there and coming back inte the
railroad tunnel going up that way. But once it
stopped operating, nothing ever turned up again.

RKEN ADAMS: wWhat about the study, that they -
(Inaudible) -- the tunnel?

MR. TRUSKOWSKI: The only -- this one right
here, the sink hole, they are talking about?

KEN ADAMS: Right there.

WILLIE TATE: That sink hole that you are
talking about, it don't go towards the tunnel, it
goes down and comes out that spring.

MR. TRUSKOWSKI: Yes, we think that it is
one of the areas that may be charged to. I'm not
familiar with the tunnel that vyou are talking
about.

KE~ ADAMS: Right next to Arkwood, right
next to the plant.

MR. TRUSKOWSKI: The railroad tunnel?
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KEN ADAMS: Yes.

WILLIE TATE: The sink hole, the sink hole
drains into those tunnels.

MR. TRUSKOWSKI: You are not talking about
the one actually up on the site, the one that
they covered over with concrete?

KEN ADAMS: No.

MR. TRUSKOWSKI: You are talking about the
one down along the side of the -

KEN ADAMS: Down on the side.

MR. TRUSKOWSKI: I'm not familiar with that
at all. 1I'm not sure where You are talkirg
about,

MR. BONDY: You guys are missing each other,

MR. TRUSKOWSKI: Yes, I think we dre missing
each other,

REN ADAMS: A bunch of oil and stuff right
by the railroad tunnel. 1 had heard that there
was an old mine shaft or an old cave next to the

tunnel which they found barrels of dioxin and

creosote down in there,
MR. TRUSKOWSKI: Okay.

KEN ADAMS: It may have been dozed and caved

in.

MR. TRUSKOWSKI: I think I know where you
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are thinking of. When I first tcok over the gite

from the past RPM, one of the things 1 always do
when I get a site I am being assigned to is go
through the files and read everything in the
files that I can and make sense cut --

KEN ADAMS: ‘his may not have been in the
file,

MR. TRUSROWSKI: And what 1 found in the
files was the report of a cave that they used to
dump in, dump the sludge in. That turns out to
be this sink hole tight here. And what they
dumped in there was the sludges, plus some wash
water, and then covered it up with concrete andg
stopped using it when ADPC&E, Arkansas Pollution
Control ang Environment, found out about the
contamination coming out of the railroad spring.
And I think that is where -- I thirk that is what
you are heard about, ig this tight here. It was
called a cave at one time that they covered up, a
cave that they dumped in, but what it ig in
actuality is a sink hole that they ised on-asite
ag a convenient dumping place. Now, back then
there was a hole in the gound right here and you
bour your water in and it goes away. Imagine

that. But what they had was a place for
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disposing of wastewater, I think that is what you
are talking about. That is the only cave that I
have seen or heard about, even when I walked down
next to the tunnel. fThat is the only thing that
I can think of that you could be talking about.

KATHY DUGGAN: You said there were ~-~

MR. TRUSKOWSKI: Go ahead.

LADY: Why did you decide against off-site
incineration of some of that so0il?

MR. TRUSROWSKI: We haven't made a decision
yet about off-site incineration, on-site
incineration, washing the soils, biological
treating of the s0ils, we haven't made a
decision,

LADY: (Inaudible.)

MR. TRUSKOWSKI: Oh, the removal action?
Yeah, what happened there was M.M.I., propogsed --
as patt of an jinvestigation, the obvioug -~ one
of the obvious sources is that rail:oad ditch
area, you know, I said that is where the highest
health threat is from, that is right in here,
this area right in here. And what it used to be
wag sludges and wash wvater was poured down in
there. As part of thei investiqgation, they

requested that they could do incineration. Quick
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and dirty, this is the bad source, let's take 1t

up, let's burn it.

As we got closer and closer to the end
of the remediation, it became really difficult
for M.M.I. to find somebody to take it, and the
waiting list on the incinerators is fairly long,
also. And so, it is Just a case of the logisticé
of it. It made as much sense to do it as 4 part
of the remediation as anything else. 1t was a
joint decision made. M.M.I. basically pullegd
back their fequest and we werentt going to forece

the issue, because we weren't PEzpazed to do it

ourselves,

RATHY DUGGAN?: S0, you are saying that that
is not out, it jg jusc delayed.

MR. TRUSKOWSKY : Right, right. 1t jig
probably going to be just delayed. 1n fact, most
of the remedies that “e are looking at include
the incineration of that material there, S0, it
is a very real possibility that that material ig
going to be burned, eventually.

KATHY DUGGAN: Any pPo8sibility that it woulgd
be burned on-site?

MR. TRUSKOWSKI: Very small, very small. g

can't say yet:; we Faven't made the decision what
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we are going to do there.

WILLIE TATE: we Probably won't knoyw
anything until after this final report, then?

MR. TRUSRKOWSKI: When the proposed plan
comes out, that is when you will get our best
idea of what we want to do out there, what E.P.A,
wants to do to best remedy the site,.

JUDY BOYD: what ig required for final
approval on that plan? 1Isg that part of the -
(Inaudible) =~- jn the propcsed plan?

MR. BONDY: wWhat are the criteria there?

JUDY BOYD: At any point, can the communi ty
say, it doesn't meet our standards, and go back
to negotiating?

MR. BONDY: Firsgt off, your question was,
how d~ we select the remedy, what goes through
making the final decision of okaying the remedy,
is that what you asked?

JUDY BOYD: Right. You are about to develop

a plan, and then the people in the community will

give input. What kind of input, and what kind of
pover does the community have? Do you do that
and then go ahead and do what you planned, or
does the community, the people involved, do they

approve of the plan?
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MR. BONDY: There are a total of nine

criteria to be looked at. The first two are
called the threshold criteria. Anad the
alternative has to meet those, the protection of
public health andg meeting all appropriate
regulation= and laws. Then it has to -- then {t
goes into a bunch of other things, long-term
effect, short-term effect, and on and on. Two of
those in there are state, the state government's
comments on the plan, and then the communi ty

acceptance of the plan, called community

accertance.

JUDY BOYD: what kind of veto does that
have?
MR. BONDY: It is not s veto, I will tell

you that, if that's what You're asking. Let me

tell yoy -~-

JUDY BOYD: What kind of effect, on or what --

does the public input has -- ig that one &nd the
same =-

MR, BONDY: It is a real gray type of thing,
involving a lot of judgments, so it is a real
difficult thing to answer, what you are asking
me. The way it works we is= go to the public with

&8 proposal for the public, and if the public

[P
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raises a lot of iegitimate concetns, it is very
gray. Legitimate concerns as judged by E.P.A.,
okay?

JUDY BOYD: So, there is no set standa:d
nationally --

MR. BONDY: fThat's right.

JUDY BOYD: -- of what degree of public
concern is enough concern to change the plan?

MR. BONDY: That's correct.

JUDY BOYD: So, it's really left up to
E.P.A. to decide whether the degree of public
concern shown is enough to generate for more
negotiations?

MR. BONDY: Right. vYes, You are saying
negotiations, and I am kind of catching on that,
I'm not sure what you mean by negotiations.

JUDY BOYD: well, People in the community
have expressed the desire to have some more

diagnostic studies made than have already been

made.

MR. BONDY: UUh-huk.

JUDY BOYD: My specific question, and you
8ay one of those nine points invo: e community
input, how is it measured, what degree of input

can ensure that their desire to have these other
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tests ~- (Inaudible).
MR. BONDY: You are kind of mixing two
things. One, the remedy of the 8ite,

what are we

going to do to fix the slte; and two, you want
other testas to be run.

JUDY BOYD: Yes, and -~ {Inaudible),

MR. BONDY: fThe two do come together
eventually, if additional tests would affect the
remedy or not. You are kind of 28King me two
things.

JUDY BOYD: wWell, does that mean, then, that
these additional diagnostic tests should be made
before the plan {g drawn up and proposed?

MR. BONDY: What it comes down to is whether
we believe we have got enough information to
Select the remedy. Right now, we belleve that we
do.

JUDY BOYD: And if the community believes
that you don't have enough information, then what
do they do to generate a change?

MR. BONDY: wWrite to us is the best way,

write to usg.

WILLIE TATE: She is Probably trying to f£ind

ot ==

MR. BONDY: One thing I want to bring up is
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we are accused of studying forever, and now you
want us to study further. What we do 1isg try to
gather the amount of information that is
necessary to characterize the extent of the

contamination ang go and do something about it,
That is where we draw the line. vYou are asking
us, where do we draw the line, there is a gray
area where we draw it. we use our judgment to
Ery to -- okay, we do all of these tests to
figure out how much information do we need in
order for us to make a decision on what needs to
be done, how much contamination is out there,
where is it going. And we feel we have got
enough information to do that right now.

JUDY BOYD: so, E.P.A.'s judgment is that
dye tracers are not hecessary to ensute the
people where this stuff is going -- (Inaudible).
It i8 not E.P.A.'g decision that that ig
necessary to have enough information te make
thelr plans, is that what you are saying?

MR. TRUSKOWSKI: You are getting into the

area of how confident wWe are with the information

we have.
JUDY BOYD: Right,

MR. TRUSKCWSRI: we are fairly confident,
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vyes. I think a dye tracer study would give us
some more information that would be very helpful,
make you feel a lot better, make M.M.I. feel a
lot better, make E.P.A. feel a lot better about
what we have got out there, and how well we know
where tbhings are qoing. What I am saying is that
at thig point, the conditiona are not right to do
dye tracing and get the information out of it
that would make anybody feel more comfortable.

JUDY BOYD: Well, we are heading into springa
where the water level many be a totally different
thing here.

MR. TRUSKOWSKI: Right. I hope so0, I sure
hope so. And my yard is badly in need of water
tight now. You know, we have got a couple of
good rains. Down in Dallas, it is so dry, that
lake levels are starting to drop. It is not a
good gituation, all in all. See, one of the
problems with doing the dye tracing when the
water is real low is that in the Karst, when the
water goes up, it hits more conduits, more going
out, 80 the best time to do a dye tracing would

be just as high as possible. AaAnd, unfortunately,

we don't have that situstion.

JUDY BOYD: Up in Green Forest, you know,
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they had to do theirs under less than optimum
conditions, too, and it still gave them much more
information than they would have had without it.

MR. TRUSKOWSKI: We may be forced to do
that, also; we don't know yet. We are hoping to
be able to do it at optimum conditions. You
know, even if we did one now, we wouldn't get any
information back until after the record of
decision, unless we put off the record of
decision, which nobody really wants to do,
eithex.

JUDY BOYD: Well, now, wait a winute.

Nobody in E.P.A. The people in the community may
feel differently.

MR. BONDY: Let me answer that. We make the
decision on the record, and when we get out and
get more information later, we can always change
the decision on the record. It has been done, It
has been done in the past. 80, once the decision
is made, that is not it, okay, ve get some more
information,

WILLIE TATE: I would kind of like to know,
myself, say you do some more tests and you say,
okay, I don't think for three years, now, it has

went down and made a few more, and we got a
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little more, and maybe we ought to just forget

the whole thing. Can the community have anything

to say?

MR. TRUSKOWSKI: Well, part of the -- one of
the things that we are really sure of is that as
part of the ground water remedy, it would be
monitored for about 30 years. So, you know, we
wouldn't do it for a couple of years and say,
"Well, nothing is showing up, nothing is
happenirqg, 8o, let's just call the whole thing
of f." We will keep doing that for about 30
years. And during any time in there, 1f there is
gomething showing up or we get & way that we can
find ouvt where the water is going, say.
technology becomes available to show that, hey,
we can get thisg problem taken care of just like
that, it is always possible t¢ go back in and
say; we are qgoing to do it. That ig always a
possibility, it is only on the back burner.

WILLIE TATE: 11t is a possibility, you have
the additional, a few of thoae of hot spots -~
{Inaudible).

MR. TRUSKOWSKI: We think that wmay happen,
also. But you know, like you said, you never

know until you actually get out there and do it.
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JUDY BOYD: I just think one of the main

concerns is when you continue to monitor the
ground water for years, if you do it after the

way you have been doing it, 12 wells in a very

limited area, then you are not covering the

concerns that you test over a wider area, or at
leagst do some diagnostic tests to know that you
don't need to cover a larger area, There has not
been anything to prove that you shouldn't expand
your tests to a larger area, is that correct?

MR. BONDY: Well, we have never found it
off-gite, that is why we gay =--

JUDY BOYD: You never found it off-site, you
said, how many tested areas.

MR. BONDY: You asked for diagnostic, and
that is it.

JUDY BOYD: Well, I would like to know --

MR. TRUSROWSKI: Well, it looks like ~-- is
the hearing over? I would like to talk to you
some more.

VIDEO OPERATOR: Well, the meeting ended by
paople just getting up and walking away.

(WHEREUPOMN, the above-entitled publlic

hearing was concluded.)
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